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tite for business premises, The plant is ina 
possession can be 


The fixed machinery and plant, of which a Non- Contacting Comesit 0 
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BIRMINGHAM 
PATENT TUBE COMPANY. 


WICK TURE WORKS, Neor KIRMINGHAM. 
jon 77, Cannon Street; B.C. 


SP WEEE dal STEEL, 
BRASS & COPPER BOILER TUBES, ke. 


MAISON FONDEE EN 1944. 
CALEDONIAN TUBE COMPANY, 


COATBRIDGE, PRES GLASGOW. 
FABRICANTS DE 
TUBES EN FER A RECOUYREMENT BnEVETES 
POUR 


‘CHAUOIERES MARINES, ¢ LOCOMOTIVES, 
Satiew ing pee en toate 2 a ir 4 te 
~4 et de faire Ala hate 

y 4 réparation 
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MAYBURY, MARSTON AND SHARPE, 


PORGE DE LA PERSEVERANCE 
(Perseverance Ironworks) 
FENDLETON, MANCHESTER, Awornronne 


Marque de fabrique déposte 


am & Co. 


Spécialité de 
lage en fer ou en acier, 
communs ou A charnidro; 
Feulllards de tonneleric droits ou coniques; 
Fer batty is Soe Extra best, pour fers A cheval. 
les en fer pour toutes emplois, 





‘Feuillards  d’om! 





ESCHERICH'S’ GAS KILN, 
As described in Inon, April 16th; the 
only successful Gas Kiln for burning goods 
of a delicate colour, facing bricks, fire bricks, 
Ag chimn, &c., at a great saving in 
particulars, apply to 


HERMANN WEDEKIND, 
368, PENCHURCH ST., LONDON, E.C, 


ISAAC JENKS & SONS, 


ie Manufacturers of 
SPRING: STEEL, CAST STEEL, fees 
RAILWAY SPRINGS, COACH 
) pA a SHEET AND BAR IRON, 
TAPER BRAKE, LEVER BARS, &c.’ 
Minerva $ Beaver Works, Wolverhampton, 
Hewnd, Stee! JENKS. rand, Iron BEAVER, 
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TABLISHED IN THE YEAR 1823 AS 





CONDUCTED BY PERRY i NURSE Y, 


LONDON, FRIDAY, May 7, 1880. 














CE 


an #llustraten Wieeklp Journal of SHrience, Metals, and Manufactures in 


IRON AND STEEL. 


“THE MECHANICS’ 


MAGAZINE” 




















INDIARUBBER MANUFACTURES, 
NORTH BRITISH RUBBER COMPANY 


(LIMITED), OF EDINBURGH, 


Are extensive and bena-fide Manufacturors of 
Indiarubber Furnishings for 
TEXTILE MANUFACTURERS, CHEMICAL 
MANUFACTURERS, ENGINEERS, CON. 
TRACTORS, D DYER, PAPER. MAKERS, 
MILLE for STEAMSHIPS, 
RAILWats, COLLIBKIES, IRONWORKS, 
and for AGRICULTURAL PURPOSES, 
ey Ee. 
Warchouses,<London : 4, CANNON STREET. 
Manchester: , CHARLOTTE STREET. 
Glasgow : 13, Orwald Street. 


THE RAILWAY 
WHEEL AND AXLE WORKS COMPANY, 


. STOURBRIDGE, 


erage ca ae or WROUGHT 
CAST IRON Noss 


WAY WHEELS AND AXLES. 
“Axtio roxt VORGINGS AND CASTINGS. 


ngineering Partnership.— 
A Gentleman desires to enter an Engin- 
coring Faabishment faonden preteired. with a 
view to PARTNERSHIP. He has experience as 
mechanical and a engineer in England and on 
the Continent, and has also connections 
gnene ct chil i may or and leading export firms. 
Coul roduce 


£10,000 oF more at once.— 
Santen nr VY. Z, caro of James Bird, Ksq,, 2, 
Laurence Pountney Hill, Cannon Street, KA Cc 


atents.—‘' Patent Law in 
PLAIN ENGLISH.” By W. P. THOMP- 
SON, C,E, FW Rdition, British portion, 6d. ; all 


countries, 
THOMPSON. and ae 





Pablished by W. P. 
Patent Solicitors and Negotiators for the Sale 
Patents in all countries, 523, Hi; Holborn, 
London, and 6, Lord Street, Liverpool, ‘It isthe 
handicst synopsis of the subject we have seen, 
and we commend it to the notice of every intending 
patentoc.!"—Inon. 


* Yfachinery Market.” —A 


Monthly Business Journal. Every- 
one using Machinery, 
Machinery, or interested 
should seo “The Machinery Market.” Singlo 
copy post free, 6d. Publishers and Prey rietors— 
Uinrtand)s WApwam, Seo., and Co, Darlington 

Kngland), 


~~ PATENT NT_AGENT, 


atents.—Mr., J. J.C. Mewburn, 
SEG) poe Agent and Consulting En- 
tents obtained at Home and Abroad. 

mend Teste Moras oettores. © cage nae 
toas isclaimers ere ns given 
on eate qubmitted, Meanosn? “gene full 
information as to the costs of Patents, 4, post 


‘Office for Patents, 169, Fleet Street, London. 








s selling Ss os ce buying 
‘achinery in any way 










ROLLED MALLEABLE IRON | JOISTS AND GIRDERS. 
HENDERSON AND GLASS. 


RON, MERCHANTS, LIVERPOOL, 
“Hlave always roan a large Stock of ROLLED MALLHABLE 


i ther de 


descriptions of Iron 


of all sizes Sores ela? ie sped: pe 
for Engineers, Boiler 


. Iron an 














PATENT 


B. & 8, MASSEY, MANCHESTER, 


Surrtuvevr, ONE SHILLING. 
as a Newspaper for Transmission 
Abroad, 









STEAM HAMMERS, 
Received the onty Prize Medal, Paris, 1878," 
60 to 100 10 usually in Construction. 


HASSE'S PATENT 
POWER HAMMERS, 


The best Friction Hammer made, 











Wales and West BH pagan’ 


The Leading Daily and Weekly 


the Great Advertising Media, 





jowspapers, and 


OUTH WALES DAILY 


NEWS, 
1, 


(CARDIFF 


Published every 


Morving.— Price 


TIMES AND 


SOUTH WALES WEEKLY NEWS, 


72 Columns, Published © 
(Becond Kdition on Saturday 





Tho SOUTH WALES DAIL 
of the Largest Daily Papers in 
West of England. It has a yory 


ver, Friday pereieg 
‘orn! 


ing). —Prlee a 


Y NEWS is one 
Wales and the 
and con~ 


stantly increasing circulation, aaa is distributed 


throughout an meee catensive 
prises: —Glamorgansh! 

marthonshire, Pembrokeshire, 
Hreconshiro, Radnorshire, Forest of 


Gloucester, Hereford, and the Wat of Daan Bedete}, 


Monmouthahire, 


area, which com- 
Car- 
Pee eorlig 

ristal, 


The SOUTH WALES DAILY NEWS circulates 


in every Town and Village of this 
and it is unsurpassed as # 


immense district, 
1 Advertising 


Modium--particularly for commutticating with the 


Commercial, Mining, Manufacturi: 


ing, > Shipping, and 


Agricultural sections of the community, 


The CARDIFF TIMES & SOUTH WALES 


WEEKLY NEWS bas for 


over twenty years 


the recognised bead of the Woeky Press es De be 


It consists of seventy-two long columns, andl 
the Kin; 
has a very large and continually 


of the Largost News-Sheets 


circulation. and is 


ts ono 
mi. Tt 
creasing 


published throughgut the same 
extensive district as ive South W, b home ln 


Proprietors: D, DUNCAN 
Chief Offices : Caw 





nand Steel, a 


SONS, 


Work for 


ro 
| the Porge, Foundry, Fiestas: and Office, con 


taining ready, aseful, and trastworthy iagermniiees 

for Ironmasters and their Si 

of bar, rail, plate, and sheet i {ron 

and Metal Foutders ; iron shipand builders? 
consult 


mechanical, mining, and 
architects, contractors, buil 
draughtsmen, By Cihanges 3 
Kaition, revised, and Sonate 
Pocket ‘sine, 400 He oes 
band, Oa..(poal 
“ Of invaluable service 60% 


ce 
a se 


Pt ha gino 


hand: tbe — in ‘pepe fours factory, 

oftice."'— tock s.) “ 

CROSBY On «cs }, Stationers’ 
Hall Court, B.C. € 
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{KON TRADES' COMPANION. 


Price os., strongly bound in lvather (postage 


he Iron and Metal Traden: 
COMPANION; Bolg a Pred pe ear 


upon a new plan for expedicioush; 
salen of pd ne pt or sold 
per cwt, ae tee, por ewt, and 


sd By reg, fr 1, 


rom one 


perros to a ae pees. Kacttable 


com 
pened tay a 
re tkadg ood convenient, an 


vHomas Dowmin. 


a “Jeulon, in Tabioy nd ome 


i 
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Dp, L, SELKIRE'S 
BOl 
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Yor fuither Particulars and Prices, apply to 


D. L. SELKIRK, 


CONSULTING MAKINE ENGINEER AND SURVEYOR, 
9, LONDON STREET, LONDON, F.C. 


HEPBURN AND GALE, 
TANNERS, 
LONG LANE SOUTHWARK, LONDON 


MAMUFACTUMERS OF WIHE-REWH AND OTURR 


Leather Machine Bands. 
LRATHER HOSE PIPES 


Cups aud Hydraulic Leathors, Prepared Hide Laces, Stray Butts, 
Sole Butts, Pipe Butts 

Their Waterproof Leather for Pump Buckets re- 

tains its shape, and remains perfectly solid “in water, It is 

in general use in Mines and Collicries, and may be had_of 

all Dealers in Leather, Each Butt bears the following 

wtamp. 


aN er Bu R WN g > 
(PUMP LEATHER) *) 





Prize Medals for 1851, 1855, and 1862. 


J. B. TREASURE and CO. 


INVENTORS OF THR IMPROVED 


FIRE-POLISHED GAUGE GLASSES 


ror 


High-Pressure Steam Boilers, 


&, VAUXHALL ROAD, 
. LIVERPOOL. 


NEST FOUNDRY COKE. 
Pease’s Weat (Durham) ds. per ton, delivered 
Special Quotations for Barge Loads. 
Apply te J, T. Karuna, 45s, New Ostord Strat, W.c, 


WHITTLE & SON'S 


PATENT GAS-OIL-LAMP, 


for Taghting Tvwns, Railway Stations, Sronworks, 
Collievies Lon 
Alina, 


‘The Burner rapourtees 
the Ol, converthog 









Ferry Landings; 
&e, 





It gives a clear and 
very brilliant light 


it inte Gas, " without 
Bt @ Cost of lows than one smoke or amell, and 
farthing per hour, isin uve by 


giving @ light (uly 


equal to coaldgus, soveral Railway 


Companies 


One vew free and 
Gas Git» wilt Kiera 
burn about 4s bours, avd 

a rom of nines MG u 

‘paver, ‘oUioriog, &e,, 
No Wick ; no im thie country 

Sears. no Trim abroad 
, Te fa also being 

Couteacts taken ~aeeg 

tor” bi. cheer 

~. Reoms, 
ae P Churches, ne 


et ae “gears DOUBLE- ACTION 






Applicatic 
advertised If di 
Gothenburg 


2h 


MANUF 


IRON. 





SAM’S PATEN 
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STANDARDS, SQUAI 


THE 


INSPIRATOR 


N 


PUMP AND INJECTOR, 


Eclipses all 
duced for feedi 


Traction and Portable Engines are not per- 


fect without th 


a low steam pressure, and puts it directly into 


the Boiler. N: 


ing steam-pressures, : 
nvaluable on board large Steamers, Steam 
Launches, Tug Boats, &c. 

No suddeh jolt, nor the rolling and pitching 
of a vessel, will stop its action, As all other 
objectionable features in the ordinary form of. . 
Injectors are hereby overcome, it is an econo- 


mical combination at once simple, and guar- 
anteed efficiency. : y i: He 





Full Particulars and Price Lists 
plication to the SRA: tion ie te i 


HAN 


GOLD MEDAL, PARIS EXHIB 


L INGT 0} 


HANCOCK 


EW COMBINED 


other appliances hitherto intto- 
ng Steam Boilers. 


em. It litts its water 25 feet with 


o adjustment necessary for vary- 





a 
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35, Queen Victoria Street, London, 
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Tce ma is the pe vost of 30 pronto eaparience in manuracturi 


eae 9 ew pn very 
my ren beat plastic 


Machinery of thie class, Ry ite action 
and on delivery from the mould table the bricks are again powerfully 
ny vra thus ee all the advantages of the semi-dry making, and 


ule and pressed brick. 
Seder TURED RY 


ia AND CRAVEN, 


WESTGATE COMMON FOUNDRY, WAKEFIELD. 
Also Manufacturers of all kinds of BRICK and TILE-MAKING MACHINERY, CLAY MILLS, 
STEAM ENGINES and MINING MACHINERY. 


~ Sone Agent : H, CHAMBERLAIN, BRICK WORKS, BARNSLEY. 








“POLYBLANK & CO.. 


Z SOUTH DEVON IRONWORKS, NEWTON ABBOT, 
sac tod Manufacturers of 


~NEW PATENT 









H. BATEMAN & CO., 
East Greenwich, London, S.E., 
Soest BIRMINGHAM and MANCHESTER. 


Cyclops Patent "Slee 
and Fans. Blowers 
for hand or power 
Sentinel Safety Valves 
Lock-up Safety Valves 
pie! Ganges, Fusible 


cue 


“heme 


tye 





Ry S. NEWALL & Co, 

SOLE PATENTBEES OF UNTWISTED WIRE ROFE 
Bog to call attention to their superior made Iron and Steel WIRE 
Ropes, for Colliery and rn purposes 3 Sens apstans, Guide 

Suspension Bridges, & 
SAtps' rigging supplied ‘and Frere by asperienced workmen te order, 
Aly roses any ly for oe pe Fereet Springs for ditto, 
wee Gateshoaidl-on-T Tyne, 





Staane FACTORY 





NDON , 
Guascow A ya 
Livarpoot. s andeiton ous 


Ss. E. NORRIS & co., 
$6, 5% $8, SHADWELL, LONDON, 1. 
Manufacturers of 


LEATHER MACHINE 
BANDS. 


Eworuss Banps for 
Portable Engines. 







Bevrine’ AND 

Leather Delivery 

and Suction Hose, Ke 

Fire Kngines and Ships wat } 

Pumps aod Hydraulic Leathor, 

MILL BAND & HOSE PIPE BUTTS, 
Indiarucoer S.s~, $2. 








HUNT & TAWELL 


ATLAS WORKS, 
EARLS COLNE, ESSEX, 


Manufacturers of 


AGRICULTURAL IMPLEMENTS 


?  Inchuding 


Horse Gears for Thrashing Machines Chaff 
Cutters, &c., 
And fitted ory, 2;'5, ot 4 horses. 


ee a epteinennsonneeeetineaeal 


Sole Manufacturers of REDDRLL'S PATENT FOOD PREPAR« 
ING MACHINERY, recently manufactured by Messrs, Ransomes 
of Ipswich. 

Prices and terms to Shippers, with cost! of packing, quoted on 

application, 


a OSEPHL GILLOTT's 
STBEL PEWS. 
Bold by all Doaiers throughont tila. 





COFFIN FURNIT\ 
FOR THE wor v 








MOORE & MANBY. 


DUDLEY. 


Lospon Ovrirnss 








BILLITER 52, FE NCHURCH ST,, C.F. 
Contractors and ta + 
to Her Council of 
Majesty's State 
Pec as. ll for India, 
RRGEIRERD THAIE MARKS 
ure BAXON 


riage, et Descriptions of Manufactured Iron of best qualities, 

ito » Sheets, Boiler and Ship-plates, Angle, 

bn Bast ) am Tron, Nail Rods, Fencing and Tele- 

ph Wire, Rails and a | Materials of all kinds, 
i iron, ‘Tin- nates; bei icant 


BIGKFORD'S PATENT “SAFETY FUSE 


Foa Converine Fine ro tan Carano mt Biastima 
Rocks, &c,, 


“amen me PRIZE MEDALS ar rue ROVAL EXHINI- 
"on stga; av vee “INTE 


TIO) KNATIONAL EXHIBITIONS" 
Ov 1862 & 1854, 1 Lewmon; at tun“ IMPERIAL EXPOSITION,” 
MeLD oO isi AY tie * INTERNATIONA L EXHINI- 

' TION,” Ot Dunun, 1865; av THe EXPOSITION 
UNIVE Jie fin im Pann 3067) ar tux" GREAT 
INDU EXHINITION,” Acrowa, iw me ar THK 
“BXPOSICION NACIONAL Anau TNA" yw Conpovia, "8. 
itt any (TWO MEDALS) ar ram * EBRSAL 


m Vianna, Ya he. 


BICKFORD, SMITH & CO., 
TUCKINGMILL, CORNWALL, 


ann 
ST, HELEN'S JUNCTION, LANCASHIRE 
MANUFACTURERS AND ORIGINAL PATENTERS OF 


PATENT SAFETY FUSES, 


Maying Veen informed that the name of their firm has been attached 
Bases not of their manufacture, beg to call the Attention of the 
and Public to the following announcement | 
u Coll of Fase manwlactured by Hicexroun, Swrrm & Co. 
bas © Boparate Throada passing through the Column of 
Gunpowder, and they claim such 
evelusively thoie Deane Manx. 


Two Separate Throads as 


—_— 


MEMORANDUM FOR GAS COMPANIES 


TORBAY AND DART PAINT CO. 
(LIMITED), 


Sites 


Sots Paopnierors awn MAnuractunens oF 


WOLSTON'S 


TORBAY PAINTS. 
OMfices—23, oem Oe Westminster, 


Pv Sone Be pe mates Salts hngde el very generally 
ont eng, pow 
in uae. vege J ddd expecially have, 


perience, proved that no others so fully meet A 
peculiar Sequcsements, as they are not only un- 
APFRCTRD KY GREAT MMAY and ROYRCTUALLY WkSUNT 
LeivastTey Hypnodan, Ammonia, Ac., Re, 
it they may be edt to GANHOLDERS that have 
hitherto been covered with the unsightly coal tar, 
TRADE MARK, They are aleo ¢ than other paints and 
composition; 10 GUATS oF Cenvinn Worsron’s Tommay Parwr 
MING RQUA! POWRR TO THRED OF LEAD PAwT, or any of 
Rosman low. that are now in the market, 
whilst the durability of Wolsten’s is unrivalied 
Libor er y= for iieeteeess, Ponies, Scave- 
bp and all and machinery weed in ond abont Gas. 
jorks, are— 
Fou Dawk Trt, 


i. in OO 


Ne. Apes ite per Cwt, 
1y Tr Red .. . ro G ve . 
’ Dares po a vb Torta Toy Chovelate ce 
im reentege = oe ack... 58h 
For Laone Ty 

arx 23 is Cort. 
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) ESTABLISHED 4832. 


JIAMBS BADIE: AND 


CLYDESDALE TUBE 


RUTHSRGLEN, near GLASGOW, 
MANUFACTURERS OF 


LAP-WELDED 1RON BOILER TUBES, 


Iron Tubes, with Copper Ends brazed on, specially adapted for Looomative Sales 
SOLE AGENTS FOR LONDON AND DISTRICT: < 


JOHN C. ANDERSON. 114, FHNCHUROH STREET, BO. rae , 





WORKS, — 








THE STEEL COMPANY OF SCOTLAND, “LIMITED, 


(SIEMENS' PROCESS), 
150, HOPE STREET, GLASGOW, - 





MANUFACTURERS OF 


STEEL RAILS, FORGINGS, PLATES & casTiNGs 






950 ‘CUSTOMERS IN FOUR YEARS. 


DECAUVILLE’S PATENT PORTABLE "RAILWAY, 


20 Gold Medals and all the First Prizes in 1676, 1877, 1876, and 
Royal Agricultural Society of Ireland at Galway, First Class ‘oinne hires meotal, 


GOLD MEDAL AND LEGION D'HONNEUR—PARIG, 1878) / 





MANUFACTURED AND SOLD BY 


DECAUVILLE AINE, at PETIT-BOURG (SEINE-ET-OISE), PRANCE. 


Private Telegraph Office. —Illustrated Catalogues in English, German or Spanish, Pree on Application 






PROCTOR’S MECHANICAL STOKER 


AND MOVEABLE FIRE BARS. 
Great 








By 


Improvement 
The whole Machine being 
driven by one dipeight - 


and one 8 bicwnct sax 


















Fp 








dispensed 

with. ' * 
Address — |) 

ALBION STREET, : * 


“| Burnley (Lancs.) 


CONTINENTAL AGENTS (EXCEPT HOLLAND 
and BELGIUM), 


Se 


m7 600 Te oe. i as 





“BOOMER” PRESS. 


py uae Over 6000 Sold. 


“ADOPTED BY. 


SCHAFFER & BUDENBERG' § 


NEW INJECTOR. 








SPECIALLY DI ‘1aNep PRESESS 
FOR 


SEED, NUT, & FISH OILS 
LARD, TALLOW, TANK 
REFUSE, CIDER, WINE, 
&e., &e 


H.M. 





This Injector possesses the following advantages :~ 
Great Simplicity, 
CONSEQUENT DURABILITY, 
NON-LIABILITY TO DERANGEMENT, 


AND 


CERTAINTY OF ACTION 


Also BALING PRESSES for 
Wool, Cloth, Tobacco, 
Hides, Rags, Hsparto, 
&e. 


y ‘ t ry 
STANDARD OIL COMPANY 
OF NEW YORK HAVE 


{50 
* BOOMER” PRESSES 





ESTIMATES FURNISHED 
FOR 


USE AT THEIR WORKS. SEED OIL PLANT. 


JOHN Hy LAD Hi LADD & 60, 1 116, QUEEN VICTORIA STREET, LONDON 


PHOSPHOR BRONZE. 


(BY ROYAL LETTERS PATENT.) 











vhAR 
cay #4 THE- BEST METAL FOR 


neanines, SLIDE VALVES, PUMPS, STEAM FITTINGS, & 


| SUPPLIED IN INGOTS OR CASTINGS, WIRE, SHEETS, RODS, &c. 


PARTICULARS AND PRICES, 


I, SOUTHGATE, MAN CHESTER. 


ASBESTOS. 


WILLIAM HOLLYWOOD, 


REGISTERED 15, MARGARET ST. 





For Ingot Quotations, see Price List of Metals in this Paper 


ee he Ua Sole Manufacturers, 


THE “PHOSPHOR BRONZE COMPANY, LIMITED, 


20, SUMNER STREET, SOUTHWARK, LONDON, 5.E. 

















eer SAS Pe 4 HIGH JOHN ST. GLASGOW. 
FORSYTH. MILLER, AND OO. |2 gence sen 
20AD STREET, MILE END, GLASGOW. 3 Sparaeg Putty, for Steam and other 

- Malleable Iron or Steel) Castings. | 2 Eten Jening MBean 

HYDRAULIC CYLINDERS, ca > All kinds of Ceude and Manufactared 


TRADE MARK,  Absbestos kept in Stock, 


BARNARD AND LAKE, 


AGRICULTURAL IMPLEMENT MAKERS, 
RAYNE FOUNDRY, 
BRAINTREE, ESSEX. 


PATENT THATCH MAKING MACHINE, 


bar Whods and Pinions for Rolliag Mills, and other Heavy Castings up to 6 Tons. 


LONDON OFFICE ;— 


89, Tavistock Street, Covent Garden, W.C. GEORGE HATCH, Agent. 
To which i Patterns may-be sent, 


Agents tr Soden nd Nery Lander and Larrson, New Edmund Street, Birmingham. Agent for 
France : M. Tatin, 12, Rue de Malte, Paris, 


BEVERLEY'S 


Patent Self-Contained 


RADIAL DRILLING MACHINE, 


Tho Cheapest Machine in ne Marbet by ¥5 per cent. outing 10 p tte extreme simplicity of its 
nateuction obtained by this 


PRICES AND PARTICULARS ON APPLICATION, 








MACHINE AT WORK, 


Rep fapnee, Serene Retimntoey: Set 0 Capable of producing 1500 feet of Thatth per hour. 


BEVERLEY & ATKINS, 
“SPECIAL TOOL WORKS,” 
STANLEY. STREET, WICKER, SHEFFIELD. 





MAKERS OF 
Beverley’s Patent Lathes, Improved Jaw 
Chucks, Slot Dr Machines, Wall 
Drills, & every desc ption of Machine 
tools. 


. AN INSPECTION. INVITED, 


METHOD OF APPLYING THATCH, 
. ns 


ALSO 
PATENT HORSE HOES, ROOT GRATERS, 
TURNIP CUTTERS, PULPERS, &o, 




























IRON. eR. 


{SNAG AAMIER Ln ets «ily PD aali P e ie 

HOWE WEIGHING MACHIN 

THE O ADAPTED TO ALL STANDARDS, | e 

For all Commercial, Manufacturing, Railway, peas ae tl &,, tc, whe 

HIGHEST AWARDS ‘ 

OVER 600 SIZES AND STYLES, AND ALL | 
GUARANTEED. 

CATALOGUE ON APPLICATION IN ANY LANGUAGE. 

FACTORY, RUTLAND, VERMON T; 

U.S.A, 


a 














<- MEASURES BROTHERS & Co. Southwark St. London Sk ape 


"Proprietors of Phillipe Patent Rights, and Man wfackurers ot Taba Cy 6 peters Rolled | ee a Tei Dene ett pole Hewes ennees eae, 

Viltoh Plates, Civ 1 Plates, Columns, Tank 

Have always in Oe TOWM BOSH wont 3 3 1000 Some ot the tolling mk tem whch re ya immediately excented 
a low and Book f 
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¥, ANGLES. 
“JOHN BROWN AND ‘CO, Lie eae 
5, ATLAS WORKS, SHEFFIELD. : 
7: PLATES FLANGED. BY. MACHINERY. 
a TYRES, AXLES, RAILS, STEEL PROPELLER BLADES, FORGINGS “AND” 
APER-CENTRE RAILWAY WHEELS, | 
Ni SPRINGS, BUFFERS, FILES, &. = —— 
$7 or “BESSEMER, SIEMENS’, CRUCIBLE AND ALL _KINDS OF STEEL, FERRO-MANGANESE. 
CHIEF OF FICES—SHEFFIELD, _ LONDON OFF *FICES—ta, FENCHUREH S R RET, B.C. 
caleicetaans or iA mgs 
SHEET IRON, TIN PLATES. bo 
BRANDS ‘fs EP ewe ” NDS— 
_! BALDWIN-WILDEN'” AND “SEVERN.” % WILDEN”” “ * UNICORN ” 


% ARMOUR-PLATES, IRON AND STEEL PLATES, BEAMS, # 
EP. & W, BALDWIN, wg NEAR STOUF 





“CONTINENTAL, AGENTS : SOR R. R. WHITLEY and CO,, . poate! Mie 


“CAMERON WARD & CO, 


MERCHANTS, ENGINEERS, CONTRACTORS, 
PALACE CHAMBERS, ST. STEPHEN’ S, WESTMINSTER, LON 





PATENTS OBTAINED AND MANUFACTURERS’ DESIGNS AND TRADE MARKS REG: 
DRAWINGS, ANALYSES, &c,, CAREFULLY PREPARED. PATTERNS AND MODELS MADE. 


YARROWS SMALL STREAMERS, YACHTS & LAUNCHES af (Wet, i 
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THE SAVILE STREET FOUNDRY & ENGINEERING. COMPANY, |r», SHEFFIELD. 


’S PATENT DIFFERENTIAL GEARED BONE MILLS. 


HALL’S muri ACTION STONE- BREAKER AND ORE CRUSHER. BAKER’S ROTARY PRESSURE BLOWER GAS 
user |  EXHAUSTER and VENTILATOR, BAKER'S 
walls Patent SS a ROTARY PUMP, &c. 












GE NERAL VIEW. 

This Blower is adapted for Cupolas, Smiths’ Fires, Ore Hearths, Slag 

Hearths, Refineries, &o,, &c,, also for Poe nog Coal and other Mines. 

Ships, Buildings, Railway Tunnels, Drying Rooms, and generally for 
clevating Grain, Timber, Sugar, &o. 
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eee Hand Power Rock Drill as Ltd. pS a acim 


Se FOR THE i 
i LATEST TESTIMONIALS AND REPORTS | 
: OF PRACTICAL WORK 










APPLY TO 


: 21 . B, JORDAN, SON AND MEIKE, | 
52, GRACECHURCH STREET, EC. : 


I¥ PURCHASERS ARE UNABLE TO OBTAIN THE PRACTICAL 







AS 
ANCE 
AGREE TO TAKE It BA 


JORDAN § 







af Prices, Complete, £55 to £70. 
~ PATENT GOLD-REDUCING MACHINERY AND GENERAL ‘MINING PLANT. 





ALEXANDER SHANKS AND SON, 
DENS IRONWORKS, ARBROATH, 
AND 27, LEADENHALL STREET, LONDON. 


SHANKS’S PATENT HORIZONTAL AND VERTICAL BTEAM 





TRADE MARK, 





ENGINES, 
STEAM CRANES, HOISTING ENGINES, 
DECK WINCHES, ‘ea lle 
VERTICAL, CORNISH AND LANCASHIRE BOILERS. vu Tear gn 


ap ners, Steam Cranes, Hoisting Engines, Deck Winches, S'cy cai be seen on application at 
a hall Street. Price List and full particulars sent free. 
. gh iy Lagid aah KIRK, PRICE AND GOULTY, ENGINEERS, ALBERT SQUARE, MANCHESTER, 5 
Bi SOLE AGENTS YOR MANCHESTER AND DISTRICT. ; ix 
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~~ WILLIAM: SUGGS’) Jane 
IMPROVED SYSTEM OF STREET. “LIGHTI 


SUITABLE FOR CANNEL 


Notwithstanding the various statements that have 
circulated of late, tending to prejudice Public Co mp 
and Vestries against the recognised superiority of 


by testimonials received from numerous Engineers of 
have appeared from time to time in the Advertisements 


for Street Illumination held at RRR EI SIE 
collection of large Burners and Lantarns extant had boca 
were produced by the 200-candle and other larg . Arga 
Burners of my make; clearly substantiating the statement I have 
repeatedly published, that the “Sugg” Burners give over 30 per 
cont. Illuminating Power more than caa b> obtained 


4 


from any other Burners with the like aonniy at 
anette of Gas, ; 























It remains, moreover, to be mentioned ‘that at th 


Flat-Flame Burner, with patent circular slit (pat 
duced the highest result in Illuminating Power of all th 


Flame Burners present, 





TTT VIA: 3 is 
WILLIAM SUCG’S IMPROVED SYSTEM OF STREET 


EXTRACT FROM THE JOURNAL OF GAS LIGHTING, &c., MARCH 167TH, 1880. 
eu in Improved Street Lighting at Bi 
PUBLIC TRIAL, WEDNESDAY, MARCH 10, 1880, 


wees seapnesion of the various lanterns and Sumere; tests were made by a shadow meter between Sug t 
scone “Beteonte (No, 10), and the Burner and Lantern as used by the Patis Gas Company in the Rue du Quatre Septembre (Ni 


diagram, Fig. 2, ‘These appear to agree p nearly with the hotometrical results obtained from each” burner, eh show 
 Fournat ef Gus t Lightin , March, 1860). j 


me mere Experiments, see page 404 0: 
PHOTOM ETRICAL TRIALS. 


Ne, 9. No, 10. 
~ Suggs 200-Candle Bray's 200-Canile. 
Argand Opal Top, Quadruple Batswing. 
Consumption per hour Consumption per hour 
44 cud. St. 8° cud, ft. 
Light equal. 
: - ‘s) 79°5 feet penne eee eas >< Ste mig faat tr ethes sRersee B cvreee eek eutud 85 feet ** seeeee dees 
Sa Reade we teed Kaiba cco r see oa 150 feet .....,. Fiabce sede bec Geredeeswe oe TT ee ee Co ae ee 
FIG. a, 


Novre.—The Lights were fixed on Posts in the mannee they ate used in the Public Stteets. 
‘ THE RESULTS WORK OUT AS che ei i 
No. 9. . No. 10. 


na ET ncaa es dies. 
aad extra 6 a 
: peed | oe Sane OU veut ABE 
| Total S167 Candles or 42 percent. deter than 10 for the same quantity 
as fixed on the s,i0 0 the districts of the Phoenix Gas C 
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On the o i ld ly—from thos 
ler the nce of Mr, Richards, _ co} : question—receive ansy a 
it of a col aracter pre- | directly ite character ; the purely scientific man. 
red for the process, the operations of last year | would doubt whether cold cast iron could float in 


been conducted under very ‘great disad- | liquid iron, and the practical ironfounder would tell 
ou that itnever sank. The fact is,as Mr. Wrightson 







vantages. Elsewhere new arrangements were being i 

prepared ; and when, in the coming autumn they | has shown us very clearly, the truth lies somewhere 
met in Westphalia, in response to the hospitable | between the two,—it does both; it sinks in the firs 
invitation of the German ironmasters, they would | instance and it floats. afterwards ; and, as 1 under 
hope to find their spirited efforts had been adequately | stand Mr. Wrightson, hewishes to inferthat thispowe" 
rewarded, Those who, ayear ago, were ready to | of flotation is entirely due to an alteration in the 
bid farewell to iron of the ordinary sort were under | specific gravity of the eold iron, There is something 
a mistake, So far from diminishing rapidly its | more than that to account for the phenomena. No 
already reduced quantity, it bad sprung up into un- | doubt it does sink in the first instance and it floats, 
expected and apparently Mp sec oinapiocees Of course, as weall know, iif you take a bar or an’ 
and mills that were then desolate were again fully | other form of cast iron and apply heat to it, it im 
employed. As to the probable duration of the revival | mences to expand, and it goes on expanding, so far 

it would not profit them to speculate, and he was sure | as 1 am aware, as long as the iron is solid ; But ifon 
he could not give utterance to anything more uni- | the other hand you begin with liquid iron you will 
versally agreeable to those present than toexpress | find the converse take place ; that is, you will not 
the hope that the stimulus given already to iron and | find the iron systematically contract in its flaid state, - 
steel might long endure to the advantage and profit | and I have endeavoured to measure this ina way 
of all somewhat different to that used by’ Mr. Wrightson 
but we both arrive pretty nearly at the same conclu- 
sion. Thad an apparatus constructed like thediagram, 
which he explained together with his experiments 
_upon the subject, and I am entitled therefore not onl 




















































e first p read was by Mr, Thomas Wright- 
gon, ‘on Some Physical Changes occurringin tron and 
Steel at High Temperatures,”’ This was supplemental 
toa paper by Mr, Wrightson on the same subject, 
read at the previous meeting. The author first re- | to infer that iron passing from the liquid to the soli 
ferred toa communication presented to the Royal | state would be specifically lighter, and therefore 
Society in 1874, ‘“ On the Alleged Expansion in | floated Cert on cast iron; but the iron before 
‘dlume of Various Substances in passing by Refri- | arriving at the temperature assigned by M. 
eration from the state of Liquid Fusion to that of | son, is also capable of being sustained and on 
lidification,’’ by Mr, Robert Mallet. Having | the top of liquid east iron, I incline to the belief 
analysed Mr, Mallett's paper, Mr. Wrightson | that iron heated to something like 900 degrees is _ 
observed that underlying the whole of the communi- | capable of floating on liquid cast iron. Itmay be 
cation was the assumption that dilatation was con- | said that iron at 900 degrees being specifically heavier 
having been. con- | tinuous from the solid to the liquid state, and as Mr. | than iron in its liquid state, how does it happen to 
. Mallet's experiment showed that the specific gravity | float? | have calculated according to the data laid 
dt atisfaction, of | of the liquid was lowerthan that of the solid, he con- | down by Dalong and others that the maximum cubical 
of the Institute had | cluded that the theory of buoyancy could not account | expansion experienced by cast iron in passing from 
to Sir Joseph Whit- | for the floating of cast iron on molten iron, The | the solid tothe liquid state is something like 3 pec 
occupation of time to | whole mystery, however, disappeared ifthe expan- | cent., that is, about 1 per cent, lineal, and thes- 
he saw before him | sion of solid iron could be shown to change toa | fore it is something like 3 per cent. cubical, 
of Sir Joseph | contraction at the time the metal became liquid. | Calculated in the same way, Dulong makes 
career, It was | The diagram produced by his (Mr. Wrightson’s) in- | out that at goo degrees Fah, it would about 
om him was learnt | strument appeared satisfactory to show that reversal | one per cent, Consequently Ihave to deal 
accuracy in their | of the effect of heat, but in face of the opinion of so | with something like the difference between one and, 
of arriving at and | high aw authority and so distinguished an observer | three—that is 2 per cent, The fluid iron, bein 
business of iron | as Mr, Mallet, he determined to make an experiment | rather denser than iron, is at its maximum state o 
from the other end of the process, and to measure the | expansion, The real difference is only 9’o per cent, 
} successive changes in volume of a casting as it | It is a very small difference, therefore, that you 
> ‘adually cooled, A spherical mould was made of | have to account for, How does this arise? The 
It unfortunately Fried loam, the internal diameter when dried being | 19 per cent. at all eventi has to be overcome. Now, 
nt on account of | 15:28 inches. The object of the experiment was to | there is one thing quite certain, fluids and fluid 
on (the | ascertain whether ‘any measurable expansion | metals are no exception : they possess the power of 
occurred after a solid sphere was cast, As | ‘ occluding,’ as it is called, gaseous matter. One 
the ball could not be taken out for halfan hour | of the most familiar instances | am aware of is that 
or more from the time of casting, arrangements | of silver, I think cast-iron oe that p y 
were made to measure the change up to thetime | also, 1 do not say of absorbing oxygen gas alone, 
when it would be safe to move the ball. Having | but we know that cast-iron and wrought-iron also is 
described those arrangements, Mr. Wrightson pro- | capable of absorbing gaseous matter, © It is worthy 
ceeded to state that the metal was a mixture of equal | of investigation whether the large quantity of gas 
oe of No, 3 and No. 4 Foundry Cleveland iron. | given off for cast-iron in an ordinary mould may not 
t was tapped intoa one-ton ladle at 10,45 a.m, The | be due tothe occluded gas being given off from 
successive changes were carefully noted, and it was | the cast-iron at the moment of consolidation, it 
und that from 10,53 to 11,17-there was an expan- | isnot, therefore, difficult to conceive that there is im- 
sion of diameter equal to 1°985"—1'907" or *o78”. | prisoned and held fast upon the surface of this iron 
Further measurements were taken until the ball was | a snflicient peantity of gas to overcome the difference 
cool enough to be taken out of the mould, when the | of the specific gravity. We have three circumstances 
measurements were continued, It was shown that | in favour of this mass of iron-fluid; firstly, the ex. 
the liquid ball, in cooling, inoreased in diameter | panion of iron due to its having been raised froma 
from 1528 to 14358 inches, or ‘51 per cent. lineally, | temperature of say 60 degrees up to goo, Secondly, 
which 1s equivalent to an increase in volume of 1°53 | a film of air or gas surrounding the irom; and 
percent. Again, in contracting from its maximum | thirdly, the possibility of another force. There is no 
volume to its cold state it decreased in diameter | doubt, when the cold iron is inserted in the liquid 
from 15°4 to 15‘22 inches, or 1°17 per cent. lineally, | iron, that all the cast iron in immediate contact with 
which is equivalent to 3°51 per cent. in volume, | it must be cooled, which means, of course, that'that 
Mr, Wrightson stated that, since the instrument with | iron must commence to sink, The cooled iron 
which he took the diagrams was exhibited at Liver- | cannot leave the surface of the solid iron without 
pool, its construction had been modified with a view | some warm iron taking its place, and in that way 
to reduce the friction. The name which has been | you may havea slight current of warm iron comingr 
given to the instrument isthe *Oncosimetor,”’ a mea- | up and also assisting. lam not bound to say how 
surer of increased bulk. The author then proceeded to | the cold iron floats on the top; -but I assert that iron 
y | place before the meeting the results of ‘some Oxperi- | does commence to float on the liquid cast iron at 
ments on balls of foundry iron immersed in fluid iron | a period when’ it ie specifically heavier than the 
“a tae same veo and ‘to deal sea be Sar liquid iron, = I think aa T have baer that. It 
theses advanced respecting sical changes | is a matter of very great interest no dou GP ony 9 
in iron to which the paper vp ype He tots it has not an imtveliate tical bearing upon t 
cluded by explaining the cause of welding in iron, the | operations of metall ; but undoubtedly every 


1 coun rt of that wonderful’ being, he | fact may have a remote valuc. Le 
obrered, in ice the intoredtihg phetorenon oft reyre- Dr. Siemens: I think we are indebted to Mr. Rell 


lation, i _| for having taken up the question. ly, and 
* Mr. I. Lowthian Bell said,—tT proj yc: On to a certain extent affirmatively. Mr. Hell's experi- 
| confine my observations to what has ts 














































































































































ment so far in confirmation of Mr. Wrightson's | 
with regard to the conduct id cast. | ex ent, and against the h is brought 
| iron cast iron, but before | proceed Pwould | forward some years ago before the Royal Society,, 
b- | mention that the observations made by him in his | by Mr. Mallett, that t seems to be no ‘doubt ‘ 
iS 1 gree ; to the conductofa hoop ofwrought | regarding the fact that cast-iron in setting tome sus? 
of | iron being: par immersed in cold water is not | and only after it has set it follows the general law of. 
d ‘so new Or so unexpected as he'seems ‘to | solids in contracting according to the diminution of 
of 





ture of solids, is in fay 
tempera i bees 08 i. 
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the solidmetal, 1am afra’ 
other way. The effect of this solid 
ture than the fluid metal 


ofa lesser tem- 
cause currents 


bottom of the 
ned ge fa ind thi if iil 
expands on the surface, and this expansion w 
cause a tearing action upon the interior, tending to 
expend the erior iron, The amount of heat 
required on the surface to expand the interior, one 
per cent., Is not beyond the limit of what we could 
expect. Iron expands for one Fah, 
140 thonsandths of its bulk, therefore it would expand 
one per cent, for an increase of temperature of 1300 
degrees Fah, If, therefore, the external por- 
tion of the iron were to be expaniled 1300 degrees 
more than the inside, this would account for the one 
cent. increase of bulk of the metal in the interior, 
and would help us over the difference which still 
exists between Mr, Wrightson and Mr. Bell. But 
thin difference is not such as to make us reject 
Mr, Wrightson’s Lng As regards the cause there 
ja nothing unnatural in assuming that metal will 
change at certain points its density, but such change 
of density will always be accompanied by a change 
of its 4 ical condition in other respects—by a 
change of its specific heat. If we look round to 
other substances for guidance we have a very 
remarkable one in the metal selenium, which be- 
comes less conductive when under a ray of light 
It is found that in cooling liquid selenium it suddenly 
vat a certain point seanges its bulk and its specific 
heat, In cooling the liquid, the thermometer will 
ae eon ey minute say one degree, until the cri- 
point is reached, when, instead of continuing to 
drop, the thermometer actually rises, showing that 
att is point, where the selenium alters its conduc- 
tivity, it suddenly parts with a great deal of latent 
heat; and | believe that cast iron, when it suddenly 
begins to expand, will be found to absorb a great 
deal of heat, a.circumstance which would account 
for the greater bulk it occupied at that point. If an 
iron wire is heated to whiteness, and is allowed gra- 
dually to cool, after it has become almost black, it 
suddenly expands and lights up again, showing that 
there is a sudden evolution of es produced which 
evolution could only be accounted for by a sudden de- 
re out of the mass of iron of latent heat. It is pro- 
ble that the changes referred to by Mr, Wrightson 
are the result of sudden changes of specific heat, 

Mr. Stead shid that having been present at Mr. 
Wrightson’s experiments, he felt confident that his 
deductions and theories were well founded, and very 
correct. Mr. Bell had advanced a theory with re- 
geference to the gases passing off from metal, 

it to rise, Lf cold metal rose when put 

into hot iron, and no gas was evolved, they would 
“aay that the hypotheses were untenable, and it was a 
f very frequently seen; only the other day he 
saw a round ball of grey metal put into fluid iron, 
and no gas perceptible was given off. In the case 
of white iron it was different, It was very probable 
that the sion in metal in vetting was due to 
the soparation of graphite, He then referred to 
well-known facts rl to chemical action, 
which he thought justihed the conclusion that if 
there was no separation of graphite there would not 
beoany expansion, and that if they commenced with 
metal 6 per cent. denser than an ordinary metal 

: bens Sboben never have a floating effect at all, é.c., 

‘if white iron, which had a specific gravity of 7) was 
_ about 8 percent. heavier than grey it would sink 

to the + He wag not convinced tha i 

iron did actually rise and actually float. He then 

‘tried the experiment and found that white iron took 

a very much time to rise to the surface than 
“grey, but after it had arrived at the top it seemed to 
jut out quite as much as the grey, é¢., showing the 

expansion was much greater for white than for 


between the two was 


the form of 
either side round it, it was in the form 
therefore they could conceive 
heat in the water it became ice 
continuity was at once secured. He 
Wrightson to contend that the same thing 
“in regard to two pieces of roaptonst ther with 
their surfaces at welding heat, He read what 
Tyndall and Helmholtz had to say about regelation 
but it certainly never struck him that regelation 
was welding nor that welding was tegelation, But 
if Mr. Wrightson had succeeded in identifying those 
two properties ke thought he had made a most in- 
teresting and valuable discovery, but that yey 
his seemed to depend upon the fact that iron 
water lowered its temperature under pressure, at all 
events within the range of certain limits. There 
were many other substances which would not weld 
such as copper and other metals, It would be inter- 
esting to know if those metals which would not ve 
also refuse to lower their temperature when 
to pressure. If molecular continuity was complete in 
the case of two pieces of ice regelated, the ice when 
subjected to tensile strain would be as strong at 
that regelated part as at any other and therefore if 
the analogy was complete, two pieces of iron welded 
together should be equally strong at the weld as at 
any other part ; now, as far as he knew, welded iron 
was always a certain percentage weaker at the weld 
than at other parts. 

Mr. FE. A, Cowper said he did not go the whole 
length of Mr. Wrightson, but believed that two sur- 
faces laid together would weld without any serious 
mechanical pressure being brought upon them, He 
thought the experiment as to the measurement of the 
ball was not intended as a quantitative experiment 
to show the exact specific gravity, but to show that 
there was an expansion after the liquid metal was 
put into the mork. and he thought the experiment 
a very good one and very useful as far as expansion 
went, 

Mr. Snelus said that early experiments he had 
made at Dowlais bore out those which Mr, Wrightson 
had made, not only with iron, but with slag; and he 
thought it was a much more general law than had 
been supposed, With respect to welding he thought 
Mr. Wrightson had used the term "' liquid’ where he 
meant a plastic material, The experiments Mr, 
Wrightson had made would open up a new field for 
study, which would be pape | valuable, not only 
in iron metallurgy, but in other branches of science, 

The President said that original investigations 
were in the highest degree valuable, and it was 
rarely that the result of such investigations came 
before them in such a clear and concise way as Mr. 
Wrightson had brought before them his results. 
The effect of rapidly cooling a bar of iron on une 
edge while the other remained hot was to put a great 
strain upon the edge that was not Plas ag and so 
upset ita little, As to regelation, it seemed to him 
that between lumps of ice wet upon their surfaces 
and blocks of iron likewise wet upon their surfaces, 
there was a great difference, That which was fluid 
upon the surface of the ice was exactly of the. com- 
position of ice in every way, and there was nothi 
to prevent absolute rendering or combining of the 
two surfaces if they altered the conditions in the 
way mentioned by Mr, Wrightson, but the wrought- 
iron slabs were not» wet with fluid iron, but 
with a layer of oxide of iron, which would 
interpose and prevent contact with the metallic 
surfaces, He did not think that any amount of 
pressure, or any amount of manipulation whatever, 
short of removing entitely the fluid oxide, and 
bringing together perfectly clean metal surfaces at 

r heat would weld two blocks of wrought-iron 

What they unders welding 
of course a matter that was essential to the whole 
argument. If by welding was meant the making of 


i it 
the 


two pieces into one, he had come to the opinion that» 


the thing was impossible. The surfaces were never 
clean, and any interposing foreign matter (which the 
oxide of iron was for the purposes of this argument) 
prevented een sere the surfaces of the » 
ght i yr omg were rough, as almost a 

were, and the projections at 
and there was to some extent 
by those j fo 

© cover of oxide. If he was 
to him that Mr. Wrightson's 

could not be maintai: 
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Metal became perfectly quiet, and the slag, 
which. “hialfan-hout’ previous Pee been irks ¢ no’ 
| brownish tinge, began to blacken from. a slight | f manganese and carbon to make it wor! 
r ¢ 


le. I 
oxidation of the metal. The author then gave xenture to seme t 
results of mostra aikisine to the “of | Of iron usually formed at the end of the blow, and which is 
carbon, silicon and m: ese, during the nt “tcc pr apg smite! bn ig raptnicersgy er “7 ur 
periods of the process. then observed that when | of the te -Rath 0 fessre t-te thus leavin re 
pure ore was used, no appreciable alteration took | metal free, and therefore not red short. With regard 
place in the percentage of sulphur and phosphorus | to the. ‘simplicity of the operations as pag ts 
j an of the contained in the pig-and scrap, butit wes necessary | ducted, I may be allowed. to corroborate the remarks by 
othe a1 ¢ nt t angles and to ploy. only ‘the purest. The pig-iron most | Messrs, Holland and Cooper that there is no difficulty in 
; : tory ch: ¥ suitable 4 the pepe process—the sulphur 
ani orus bein, 


compl the blow —< taking a sample until the 
io xd low—was that containing the | metal is red into moulds and the simple expe- 
arbon con. 


pou 

alent of 5 iz ue Fae oF the Gig valor a spiegel is 
“the day was by Mr. Hen gets over a wulty created a strong impression 
i «Ad Improved System for | his time last year, With regard to the diene of tarning 
products in the Manufacture of | Ott such large makes as we are now accustomed to do wit 
. 4 by ob: ing that it hematite, It it should be borne in mind that even 540 
nee Pad tee ate, Ulactate of coke for | omsina week out of a painof vessels would have, alee 
metallurgical purposes the tarand ammoniacal liquor ¥ a Ere ll eg pyetoys 1872 I made * eer 
should until now, in almost all cases, be allowed to founey of over 1000 miles simply to see the Mocktarg 
0 to waste and thus atthe same time to increase the ‘orks, which at that time was reported to be making 500 
nuisance which coke ovens generally were to the | tous of ingots per week out ofa pair of vessels, as this out« 
neighbourhood. He thien referred to the old method | put was then so far above our English practice that I could 
of coke manufacture, and noticed the various im- | not believe it without verifyin the fact with my own senses. 
provements which had been introduced from time to | Some years ago, when I explained the amount of success 
tim: fi the new system, which he next described, | 184 obtained in removing to an eminent engineer, and told 
is rapidly carbonised by subjecting a com- him that T had taken out a patent for the process he 

: y : iy BEnjecung : strongly advised me not to dabble with patents, that the: 
layer of it to a high temperature in a y y 
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ie TwvrspAy. th i % 
, . eg oar ee powers Bi tebest ike vessel, and the volatile products | “id net pay, Sut he sald, <<"When you can show tooo tons 
"Ont : are 
























































; i it.” 
pedaround.the outside ofthis vessel, and only | Part week the same gertiemay (old me that he had revently 
after a deprived. of the tar and ammoniacal | had occasion to test 1000 tons of rails made by the process, 
we h oven isa long, high narrowchamber of | as against tooo made by the old plan, and that he found 
wim reid and A eyoibes - these = Lent ye 44 ms pe ror I former 2 sone eines sagt 
side Partition walls between them sufficiently | this could” of the technical success of the plans. 
thick to contain horizontal flues, Flues are also | would only, in concliiding my remarks, ask the members of 
formed under the floor of each oven, and at one end | the Institute to assist us in following out the recommended 
of these is a small fireplace, consisting of a firegrate | action of the Presidency at the Liverpool meeting in de- 
and ashpit with door, the fire door having fitted above yang some better and more honest title for this process than 
it a nozzle, through which gas produced! from the | th® Thomas-Gilchrist process, by which it 18 at) present 
Lintelits aadmitied..to. n fuel known. The process is now being worked under the con- 
coking “1s admitted, to form a Mame over some tel | ¢soiting patents, and I maintain that by priority of invention 
Plat tadageted Se neal tae coc | ony een ove senate pie ae 
’ stir sive e sma 5 Ke, rocess is both unfair and misleading. I have ventured to 
is used here, its function being more that of igniting Seownct the term “ basic ” proseany es a neutral title would 
the gas than that of giving off heat. The Terrenoire | be more just to all who have assisted in making the process 
Company introduced a modification of this process in | complete, and altogether more convenient. 
1867, and had since then, fromtime to time, increased Mr. Riley said he had been inspecting and testing steel 
the number of ovens at their different works, the re- | from week to week, extending from the Negintie of Decem- 
sults being in all respects satisfactory. ber up to the present time. He might tell them that he had 
At the close of the discussion on Mr, Simon's paper, | learned from Mr, Pink that the Thomas-Gilchrist steel and 
the meeting was adjourned until this (Friday) | the steel made in the ordinary acid converters were sent off 
morning. promiscuously, to got those blooms, to America, But they 
made in America 12,000 to 15,000, and he believed that we 
were only making from six to seven thousand per month, 
These ingots were rolled into rails every now and then, and 
they were tested to sce if they were free from defects, and 
the ingots were taken out and they were rolled into rails, 
The rails were (aken mechanically, and the drillings were 
taken from the rails and the drillings were sent over to him, 
He had eleven analyses of those rails after they had been tested 
mechanically, and all the mechanical tests had been satis- 
factory, and, as Mr. Pink had_ said, as the ingots were* 
mixed, he could not ay, whether it was Thomas-Gilchrist 
steel, or steel made in the bgoorrng! fn ; but, looking over 
ir 


















DIscussion, 
Tn opening the discussion, Mr. Snelus said there can be 
no reasonable doubt that the basis dephosphorising process 
is an assured success, both practically and commercially. 
It is very gratifying to me after the strong assertion that I 
made in this room last year to find that the papers read 
confirm the views I then expressed in every particular. I 
think it will now be admitted thut not only phosphorus but 

sulphur also can be climinated by performing the Bessemer tho tenuite, be thoaght 14 ¥e 
operation ina basic-lined vessel, and that this can be done | thoge drilings that were exceedingly low in silicon were, in 
regularly, and with as much reliability as the removal of | all probability—he might say almost certainly—made by 
carbon ‘and ‘silicon in an acid or ganister-lined vessel, | the ‘Thomas-Gilchrist process... He might ell. them 
aod sulphur requiring only a sufficiently strong | that steel made in Germany differed from the English steel 
hase to fix them when removed from the iron. It thus otainiag 8 Det ene eis ou ee 

? ; phosphorus than the English steel did. Although he 

appears that there is quite suflicient mechanical action | not wish to insist too strongly upon that point, he th 

during the process to ensure the thorough contact of the | it showed that the phosphorus could be efficiently—and 

basic slag and the metal, and the fears expressed last yeara}, believed more efficiently—eliminated froth phosphoric pig 
were needless. Neither is it necessary, as M. Pourcelethan in the ordinary Bessemer process, For soft steel the 
assumed, that in order that dephosphorised iron should be er carries off the palm ; this I attribute to the com- 
metal that a large excess of manganese | Plete elimination of the silicon, to the mixture of 
be added at the end of the blow, for Messrs. Holland | brands of pig, and to the absolute certainty with which the 
and Cooper cite.several instances where no spiegel what- | carbon in the finished steel can be contro He t, 
ever was added, and the metal was thoroughly workable. | 9% regarded the Bessemer process and the Bessemer > 
Still less is itnecessary to have an excess of silicon, Indeed, | that they could perfectly eliminate the silicon; and he 
as I have always held, the very reverse is the case, | thought that was not a valid argument for preferring the 










































































































icon present the better, Neither is | Siemens process against the Bessemer process. » He had. 
{ iron durin; béen seen this at Horde and at other places, and he. 
4 a must say were no difficulties but what could be 


got over. ¥ 


the oe ae daa ne on fig 
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NEW SAFETY BOILER FITTINGS. Sa Ree 


BY MESSRS, A. H BATEMAN AND CO., EAST GREENWICH, 






















as a rule, bestowed on 
il engines eae 
ot up at a low price, 
P fittings,” which are 
same pattern that has 
ears, and are often put on 


it any previous testing. What 
oy cpanel failure or aeci- 
? We are glad to find that a 
of Mr. A. H. Bateman's ex- 
his attention to the improvement 
Mportant es which e 
of inspecting, at his 

as 8 iance that is only 

wanting when used ; 

which never falls below a 
when it ought to fall, One 
which has been followed, 

é fittings under notice, is to 
them by hand from time 


danger of their setting 
ted ea thes, 






















! they may always 
‘Savery Vaive. 

1 Mississipi steam-boats that boiler 
. tampering with the safety-valve 


h or two ago an engincer 
on the Floating Harbour, 
ging down the safety- 
ig the lives of the 
mportant that these 
b d the control of 
object in designing 
otect it fi 0 
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ble on | Ssure 
ely scnulilva gts blow 
ly, every two or three 
d that, by distributing 
n maptogs wateadof using 
wv be a greater amount 
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\SS-FINISHERS’ LATHE. 


BY MESSRS, SMITH AND COVENTRY. 












of the case, while being useful in manufacture, serves 

to connect a leading pipe for taking off the waste 

steam. The utmost nicety of adjustment is obtained, 

from 10 to 300 Ib, per square inch, oreven more. 
SAFEty WATER GAUGK. 

The breakage of a water-gauge glass is of fre- 
went occurrence. Not long ago the torpedo-boat 
Lerreshoff collided with a large vessel off Ports- 
mouth, her gauge-glass becoming fractured in the 
shock. The fragments, scattered in all directions, 
wounded the enffineer in the knee, and also injured 
another man so severely that he had to go to the 
hospital. On locomotives the danger is still greater, 
owing to the close proximity of the glass to the men 
on the foot-plate; indeed, drivers and fire- 
men on many railways have lost their eye-sight 
from this cause. It is the practice in such cases 
to throw a coat over the broken gauge (whence 
steam and water are issuing with all the force due 
to the boiler pressure), and to feel about for the 
cocks and turn them off, But the cocks often stick, 
and hands get fearfully scalded before the leak is 
stopped ; it is, besides, evident that, in such an 
emergency, signals may be passed unheeded, to the 
tisk of a more serious accident, In Mr. Bateman’s 
new gauge, cocks are superseded by valves, which 
close immediately on the glass breaking, and thus 
prevent the escape of all but the steam and water 
actually contained in the glass, 

Fig. 3 shows the form of this water-gauge pro- 
vided with back nuts, and fig. 4 a section of the 
same, while fig. 5 shows the form with flanges 
generally used on locomotive boilers, In the plugs 
which enter the boiler-plates are formed conical 
valve-seats capable of being closed by gun-metal 
balls, which in the section are shown in their normal 
position, lying down at the bottom of the tube, and 
permitting of the free pense over them of steam 
and water from the boiler to the glass. In the event 
of the glass breaking, however, the pressure in the 
boiler, opposed only by that of the atmosphere, 
drives the balls tight up against their conical seats, 
and so effectually prevents any further escape of 
steam or water. “The fragments of glass may then 
be removed anda new glass inserted, or even the 
whole gauge may be dismounted, as long ds the 
two A pea are leftin the boiler. We saw, theother day, 
at East Greenwich, a gauje-glass purposely broken 
while the boiler was under full steam-pressure, when 
an instantancous puff of steam was all that followed. 
To restore the water-gauge to its normal condition, 
the central needles are pushed forward to upseat the 
balls, thus allowing the passage of steam and water, 
which restores the equilibrium, The lower fitting of the 
gauge is also provided with an asbestos-packed plug, 
having a conical valve face, kept tight inst its 
ng the glass. 
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Thi dg ser intended as an additional means 
safety, in case other fittings should fail through 
Sw Ree a a i 


setting fast or becoming encrusted, consists of a 
shut-up safety-valve combined with whistle, to which 
Mr. Bateman has added a lever for raising the valve 
off its seat from time to time. Fig. 6 shows an 
outside view, and fig. 7 a section, of the steam sen- 
tinel, which is double-seated, thereby preventing 
the steam from having access to the spring. The 
steam, after leaving the valve, passes up through 
the centre of the hollow spindle, thereby gettin; 
direet thrust on the spring, and blows the whistle. 
The valve is fitted with guides on the knife-edye 
principle, thereby preventing any resistance to its 
action when the determined pressure is exceeded. 
The sentinels are made to suit boilers from 1 to 1000 
horse: power, and several thousands have already 
been applied. 
WATER RELIEF VALVE. 

The want has song been felt of a simple relief 
valve, to prevent the fracture of pipes and joints in 
connection with steam pumps, through over-pressure 
of water. Fig. 8 shows an outside view, and fig, 

a section, of this contrivance, the application of which 
will be understood by the annexed sketch, 








In the pipe leading from the feed-pump to the 
boiler, is inserted a T-piece, put in communication, 
in any convenient manner, with the relief valve, to 
which a waste-pipe may be connected, Being screwed 
to any desired pressure (say 100 Ib. to’ the square 
inch), well within the strength of the pipes, the 
valve remains closed so long as the pressure in the 
boiler is below that point, and there is a fair way 
for the water; but, if the yer, throw more than{the 
pipe can well carry, or if the water be turned off 
entirely or partially at the boiler, the spring will 
yield, and allow the whole or part, as the case may 

e, of the water to pass into “the waste-pipe. The 
latter should be arranged so as to discharge into the 
pump well, when no waste of water will occur; and 
the pump, if fixed to the engine, can always be 
allowed to work at full power (inewhich case alone 
can small pumps be depended upon). The amount 
of water delivered to the boiler depends on the shut- 
off valve fixed on the boiler itself; and the quantity 
supplied can be regulated to the utmost nicety 
according to the rate of evaporation, the excess 
passing back by the relief valve into the pump well. 

FusInLE PLUGS. 3 

These small adjuncts, of Which there are sixteen 
different sizes and patterns, prevent all danger of the 
collapse of flues from shortness of water. They are 
made of gun-metal, with portions consisting of 
fusible metal, and may either be screwed downwards 
from the inside of the boiler, or upwards from the 
firebox; but, in any case, the fusible metal is 
arranged so as to be not less than half an inch 
from the top of the flue-plate. Ifthe water should 
fall so low as to expose the fusible metal, it would at 
once melt, and thus affordyan aperture for the water 
to rush into the firebox and put outthe fire. Fig. 10 
shows the dome-shaped plug for screwing down- 
wards, and fig. 11 a vertical section of the same as 
as arranged for screwing upwards. The fusible metal 
metal is marked AA, Bh. Figsera to 15 show a good 
arrahgement of conical plug, in which an inner cone 
of gun-metal is held inside the outer shell by a kind 
of dovetailed ring of fusible metal, a8 is apparent 
inthe sections. Ifthis should melt owing to defi- 
piesa of water, the whole inner cone drops bodily 
into the firebox, and so affords # relatively large 
orifice for the water to enter. Figs, 16 and 17 show 
the globe pattern of plug, with conical tube, DID,” 
which, being set at an angle, cattses a constant cur- 
rent, thus preventing incrustation by bad water. 
The fusible metal is shown at E, E, EB. By the use 
of these fusible*plags a material reduction is effected 
on insurance premiums, < 








BRASS-FINISHERS' LATHE. ‘ 


HE annexed engraving represents Cooper's 
patent Seanatidohere' tabs which, in its main 


featutys isthe same that has become so extensively 
used in American brass-finishing works, and by 
means of which, combined with vt labour-sa’ 
appliances, the American procumenes been able. 
introduce most highly finished brass-work into this 
country, and undersell the British manufacturer. 


Messrs. Smith and Coventry of the + Iron= 
works Manchester, have lertaken’ the uc 
tion of this tool into this country, being sole 
licensees, and in their hands it has oO much im- 
proved in ite details, and may justly be said to be 
the most complete too) ever d for the. 


Its great merit consists in the speedy manner with 
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which it will produce large’ quantities of work of 
exact formity tn piteh ned jameter by unskilled 
labour, the extreme be gee of arrangements 
for changing without loss of time ‘from one kind of 
work to er, thus meeting the requirements of 
‘the specialist as well as the general jobbing worker. 
excellent motions devised to supersede 

labour and acting with unerring precision, com- 
dined with great handiness for bringing up each 
one of these motions as required, secutes for it ad- 
Powe oe as no other tool can lay claim to, and 
consti it the most formidable rival hand labour, 
however skilled, has yet had to encounter. Its 
general featares will be readily understood from the 
engraving, which shows both the turret rest and 
loose headstock, either of which can be used accor- 
ding to the class of work to be tooled. The turret- 
rest with its slides is placed = a lower slide 
secured to the*bed by lever locking arrangement, 
and having a transverse motion with screw and 
handle for surfacing at right angles to bed ; a second 
slide swivels upon this and can be set to an index to 
obtain any required taper; motion is given to the 
turret rest upon this slide by means of a screw and 
handle thrown into gear by a clasp nut, or a quick 
“movement btainad by rack and pinion placed con- 
veniently tothe front. The turret rest when run back 
can be revolved and locked by means of a spring and 
catch, bringing the next tool into position ready for 
work ; by this arrangement each of the six tools can 
be in succession without being unset. The 
loose headstock is placed upon the circular ring 
forming part of lower slide, on removing the turret- 
rest from it, and is arranged to bore parellel or 
conical with stops for securing correct diameter, also 
for facing up to 11-inches diameter, The screw-chas- 
ing apparatus consists of a tool slide swinging upon a 
shaft atthe back of the lathe, and falling into gear 
with a short guide screw driven from lathe spindle; it 
carries the chasing tool forward in correct pitch, 
an adjustable stop or slide secures the exact 

of thread, A patent compound rest is 
stipplied for turning between centres, having both 
handles worked from the front and aroaaea to fit 
— on to the bottom plate of the hand-rest, 
of which can be removed instantly when not 

+ The most important working parts of the 

lathe are made of steel, and strong enough to 
—— iron body wheel valves ; at same time, 
the lathe is so easily handled that the slightest and 
most delicate brass-work can be made upon it with 
Seve facility. Height of centres of headstocks 
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_THE UTILISATION OF TINNED-IRON 
: . WASTE, 
ba spite of the advance of science in modern times 
ourtron industries are burdened with 
Beveral waste 
the price of 
to 


ucts, These necessarily increase 

finished article, and will continue 

jo #0 until some remunerative application is 
for them, Tron slag is undoubtedly the 
t and at the same time the most 
on account of its enormous bulk, 
iy waste product, but one which 















it with, consists of the cut- 
. In working up this material 
tticles, such as cannisters, boxes and 
like, there is an unavoidable waste of about 6 per 
cent,, and the total quantity of tin-plate thus wasted 
Several thousand tons per annum. The 
tinned iron thrown away in the form of 
food tins and cannisters is very much 
. Some idea of the quantity may be formed 

the following figures relating to the production 

of tinned provisions. Nova Scotia and New Bruns- 
wick produce mene Rae ge 1-Ib, tins of lobster, 
While from the lower Columbia River alone 19,000,000 
_ telb, tins of salmon were exported in 1876. Bahti- 
more ge Ma cans anoually, chiefly for 
’ pens his vegetables, of tees ee 
Q a7s0 tons in-plate for 

The of this meta) is 
























| iron of the best quality, 
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but the expense of such a method is much too geeat 
to allow of its success in When the 
aid of electricity or galvanism is called in, the 
expenditure for acid may be diminished ; but the 
economy in this direction is more than ated 
for by the cost of igri Pon electricity. A 
system of separating the tin by means of gaseous 
chicrine was for some time worked successfully 
in the United States, but had ultimately to be aban- 
doned on account of the difficull the 
tin to a saleable form after ‘from the 
The chief source of profit in this case reget 4 
iron, which sold for S40 per ton. At-the 
moment, as Mr, Flower says in his interesting | 
on the History of Tin and Tin-Plate :—“ Tin-plate 
scrap is next to valueless. « « « although scrap iron | 
has an important value for re-conversion in the 
forge.” The recent patent of Mr. W. F. Reid, 
however, which has for some time ‘been su f 
worked, meets a long-felt want by very simple means. 
By this process it is stated that the tin can be ex- 
tracted from tin-plate cuttings, old food-tins, and 
the like, at a moderate cost, When covered with 
paint or varnish—insurmoutitable obstacles to the 
old acid or pickling systems—waste tins may be 
successfully treated by this method, even the lead 
contained in the paint being recovered and utilised. 
Instead of employing expensive chem . 
effects the separation of tin from iron by means of 
coal or coke, preferring, however, the latter, The 
tinned scrap or waste js first roasted until the ex- 
ternal coating of tin and ‘the alloy of iron and tin 
underneath it are oxidised, These two i form | 
about one-tenth of the total thickness of ordinary | 
tin-plate, the remaining nine-tenths being metallic | 
When the whole of the | 
tin and part of the iron are oxidised the process is 
interrupted, The scrap is now found to be covered 
with a brewn, brittle scale, the outer x of which 
consists of nearly pure oxide of tin, while the inner 
ortions are chiefly composed of magnetic oxide of 
ron. The roasted scrap next passes under edge- 
runners, which completely remove. the mixed oxides of 
iron and tin in the form of a powder. 

In order to reduce the iron to a saleable form 
nothing now remains but to separate this powder by 
means of a sieve. The iron thus obtained can be 
converted into either wrought or cast iron of excellent 
quality, or itcan be used at once for precipitating 
copper, a purpose for which its exceptional purit 
renders it peculiarly applicable. The powder whic 
passes through the sieve finds a ready market as a 
valuable ore of tin. It is free from such injurious 
impurities as sulphur and arsenic, which renders 
the treatment of some natural tin ores so difficult. It 
can be reduced direct to a tin of good quality or, the 
oxide of iron may be separated by means of sulphuric 
acid, leaving the oxide of fin unaltered in the form 
of putty powder. Experimental plant has been erected 
to work this process, the result having proved highly 
satisfactory, As the utilisation of any waste pro- 
duct, especially one of such importance, must be ad- 
vantageous to both producers and consumers, we 
cannot but wish this new industry every success. 







































































SLAG CEMENT. 


Wt lately directed the attention of our readers 
f to some important investigations which were 
being made by Mr. Frederick Ransome respecting 
the properties of the sand produced from the slag 
blast-furnaces in connection with the manufacture of 
hydraulic cement, and we then gave particulars. of 
some remarkable results obtained by that gentle- 
man.* We are glad to learn that those results have 
been confirmed by Mr. Ransome’s subsequent ex- 
ear eeonu and more extended operations, in which 
¢ has successfully treated vatious other slags from 
different localities, and has been able to obtain 
greatly increased results beyond those which were 
noticed by usas already stated. Particulars of these 
fresh results we hope shortly to be enabled to. 
before our secatagpok It would _ that Mr. ~ 
some's of manufacture, instead of being | Where 
restricted to = spaity orto one class of blostdae. 7 
nace, slag, asit previously was, can now be 
outta all parts ofthe kingdom-wherealag tegeouced, 
no matter—within certain limits—what the chemical 
of that slag magi The manufacture 
ulic come has hi been confined 
very narrow limits as regards locality, requir- 
ing very heavy outlay for t, in order to eifeck the 
chemital coabinatin of the silica, lime and alumina 
jal to the production of tlic 
has 
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: the waste-valve closed. in this respect the 
proper is ¥ » Be rc differs materially from  fixed-nozzle 
»| sides, from the great extent to which adulteration is | injectors, which cannot be operated with the waste 
| now carried, the utmost.care is anne toting closed. The principle of the. locomotive arrange- 

‘the raw material of any delicate cture. It | ment is thewame as that of the stationary inspirator, 
‘was stated that pure oil could not be used, because | but it is such that all the operations of starting and 
the linseed im is always more or less mixed 


stopping can.be performed by the movement of 
with other and inferior seeds, while the canvas is i a Poe - rea i, 


ver; and the instrument is self-contai 

also: woven of inferior fibre. Mr. Hunt'spaper | being ready for attachment without the use o! 
was read in connection with a proposal to forma | additional valves, We understand that go00 of these 
society with a museum and laboratoryfor the purpose | machines are now in use, and that they are daily 

of orem: * and ries | facts in relation tothe | growing in favour with our best engincers, 
materials used by artists, of training art-students 

iu the mechanics and chemistry of their profession, 

Galcincssiit hewert:, Neweees Gitieaiey wetting 

will, however, have some in gettin 

out of the habit of relying on the choses: She as IRON AND STEEL INSTITUTE, 

not like the prospect{of any change, if we may judge (Continued from page 327.) 

from the brisk controversy which Mr. Hunt's paper | Mr, Holley, of New York, said that they were employing 

has occasioned. the new prec pretty generally in different parts of America, 
LONDON HOUSES. and as far as they were entitled to have any opinion, 


co nsidered that as they had a good deal of cheap phosphoric 
Visitors to the metropolis perhaps carry away | imn in the United States that it would produce a large de- 
an exalted idea of the wealth of its inhabitants | velopment of trade, The chemical were well 
‘as much from the contemplation of the rows on rows | known. The phosphorus was eliminated at a high anda 
of stately mansions which éxtend throughout the | long percentage, and the heat was kept up, and as far as 
“numerous suburbs on‘every side, as from its richly | the metallurg ical process was concemed there were no difli« 
furnished shops or lofty warehouses. But all is not 


culties. The t Rogen, Ben the limited output, and the 
gold that glitters ;andif we may judge from a corre- 


output would be only one half with the basic lining. But 
dence that has been for some time going on inone AN (tide Giiipeltice. sears ::to be cre Yoeeee my Taian 
of the daily many of the London 


rs te Bell mid he bed from:the fret Aatrodsction ‘of he 
’ r, Bell said he rom the first tc! 

palaces are ho f typhoid quite as much as its | process, as many members ‘would recollect, taken a t 
reeking slums, which are a scandal to civilisation. | interest in its progress and developments, Those of them 
In the correspondence alluded to there is the descrip- | who by reading or by recollection could contemplate the 
‘tion of a house in the fashionable district of South | slowness with which Cort for example introduced the 
Kensington, built during the last ten years, and | process of puddling, or even Sir Henry Bessemet the 
taken with the assurance that the sanitary arrange- | manufacture of Bessemer iron, had no reason to feel dis- 
ments were of the latest and best, including a ven- | appunted atthe amount ot aleance which hal bean, mae 
messi) iP sag aan a: At Sa ON tbat ~~ steel Speen, te the basic treatment. At the sate time 
Neste *. nn eae eis wm oases cd nae "ahs he could not help feeling that there lay throughout ‘the 


. . aper that had been read that morning, some indications of 
house, the drainage pipe under the basement | fa? vishes being a little the fathers of the thought, He 


had leaked and saturated the soil, and a cess- | thought that ultimately this would 
pool completely filled with sewage was found 
‘under the area flags. In another case, continual to this q of over-blow, about 
sicknessin his family induced the householder to in- | which apparently little importance was attached, he 
vestigate, and he discovered a similar state of | thought, by Mr. Snelus and others ; a4 to which question 
matters unde nd. A medical man in Bromley, | Mr. Snelus in his remarks mentioned that there was an 
mose wife and seven children were aticken dow | tee a eat aot bis 
oid, found the cause in the condition of his ° . 
drains. In a mansion near the Gloncester Road | Sti a ras prepared, eoapuivcosty peer ie 
en Magen min sickness, especially | the process himself—which he had been enabled. not unfre- 


A : ly to d th rt id kind: f friend 
pier ordered a strict examination, with the following pag fe nak had abe “noticed the blow, weaeting to 
‘results :—A pipe, intended to carry the sewer gas | the basic treatment, without a considerable evolution of 
tight away into the upper air, stopped far short of its | brown smoke, so considefable, that the difference between 
abLigad altitude, and discharged the gas intoa cistern | it and the Bessemer process was of the most marked 

m Which the daily bedroom water was obtained, |» description, Now, if the over-blow were not required for 
The drainage pipes pe up and down the house were | the presence of iron, were no an absolute and indispensable 
i i i ¢ | condition of things, he would like to ask Mr. Snelus how he 
apeamqusly ‘leaky, he power drainage, inateadio transferred the phosphorus existing, as used in [the ‘iron, 
being, as was supposed, connected with the main to the lime, There was no doubt of this, that where the 
sewer, had no connected outlet whatever, but simply 
made its own cesspool under the area flags, whence hoa tares in the sag, ee Sead there: in the condition 

Y ’ u of phosphate or phosphate of lime, it was quite 
three cartloads of accumulated horror were removed. | clear that it did exist ax phosphoricacid, Now, he knew of 
The district of South Kensi , one.of the newest, | no Jind of reaction qhith could convert phosphorus into 
appears to be in.a worse sanitary condition than any. | phosphate of lime, excapting by the interposition of oxygen 
A correspondent vd zoe poner rd, writing a may or | gas. They uence to convert Shenae with phosphe 
halt of the castes = Scher mons $ Re eaceer the black shrd the vention wetdan ope st aheapheoertod 
occupants having died of typhoid fever, or fled for | lime, could give them p te of lime. He was not 
their lives.” It is probable, indeed, that not poing to deny that they had the elements in the bath. They 
ie, house, in twenty in the newer neighboae oo Pee 

is in a proper sanitary condition; an 4 n LE 

gnee a drain, or" the place where it shouid be, | On ene ea eee 
is covered up, there is no wayof easily ascertaining 4 
its existence or condition, for no plans of the drain- Prick that partndes a Beped ation mighr os oonehe nae 
age appearever to be preserved. Until that is done | operation, Well, now, it always bad more or less iron in 
and a strictpublic inspection insisted upon before the | jt, and he remarked this, that in the analyses wl 
building is allowed to goon, there will be no safety | been given, he thought there was a considerable quantity of 
_| for metropolitan householders: fur even when the | iron the slag, and the phosphorus remained pretty 

Yo tpg ap at satisfactory at first the drains are 

“often so badly 


ssticonn » at hoe _ was of pe inference oe had been 

hy ena! to gather from these various papers, an Le ererg: 

|. ror Ba eke gee es from that of Mr. Pink. It could not be alleged that t 
enahenaae of the late moment greater than in 
‘the neglect of the motto which at the outset was em- 


presence of silica or silicon in the iron was the reason why 
‘blazoned on their banner~<"' Sanitas sanitatum.” 


manufacture upon his wi 
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the phosphorus still remained there, because in one—in the 
inalyses of Mr, Pink, namely, the after-blow of 4} minutes 
—the silica was reduced to ‘009, an. ini i 
quantity; and yet the Phoephomns remained 

red to fncrease, until the latter 
which, no doubt, was the after-blow, 
Mr. Pink 17°6 per cent. metallic iron, 
it for. protoxide iron, it indicated -a considerable 
of iron in the’silicon. No doubt, to that allegation, 

















“ 
nav 


ste 


* CETTE ERIE, 


ie 


an, mad - 
cent. of phosphorus; but, on the 

ail articles containing as much as 15, 
+2 per cent. of phosphorus. Buthe need 
speculation in this matter, because if 
not to be 


ui 5 mens 
ven, Well, the lowest of these was ‘og per cent., the iron 
nn lara Far from wishing to convey to the mect- 
the ag st despair of those ultimately 
at same amount of security and regularity as 
were mig eye on enya of _ mot from 
hematite thought they ovglit to careful in not 
© ye teeth tanieees i which, 
in his , were 

te would 


in 
mt time, as compared with 
those delivered to them when the Bessemer process was 
been due to an @iteration in the 
3 ated question, 
know that they were prepared by figures to 
ately correct, Of course they were 
ing down rails, aud if those rails did not last onodhalf the 
when they were first introduced in 
railways. But ay they all knew those altera- 
a variety of circumstances. They had 
much heavier than before; they had 
great! traflic, and were travelling at greater 
speeds, they had all those factors reduced to one 
common, denomination’ it would be idle to deduce any 
correct comparison between the one and the other, Put 
‘were now ig to introduce as much carbon 
in railyon the North-Lastern a» safety wonld indicate 
to be permissible, and they now had rails Kopenosry and "5 
per cent of carbon, He would like to hear from these 
genllemen whether they have not much more than one- 
tenth of that, and instead of having 4 they have +04 
Mour. He woold like to prove whether that proceeded from 
the correctness which no one would 
u in ordinary steel railx the carbon rose 
point they obtained a dangerously brittle 
ty in steel rails made by the basic treatment the 
the prevonce of catbon did not apply at a 
eoinarg Hone rails if basio than . an _ 
mer process? Mr. Halley had 
j hat had occupied a great deal of 
poniegy naniely, bor: of se coh 
gerous as Mr. Halley said it 
ventured to eopibery in his 
direct process was nota modifi- 
vof iron which was likely to 
i of that opinion would 
of the direct process yo) 

the high quality which you 1 

of a high 

to the ground for the manufacture 
olive m America. He might 
the country steel was always invariably used. 
ad told them was manufactures! 
Cattlin "athe “Catlin ‘pros 
ttlin process. e Cattlin prot 
a itvelf, Dr. Siemens’ direct 


great rovement 
the Tint place got a 
sare 


‘Amount of labour, and 
Cocoon kind of ore tney-coute 
of ore could 
ssa ni to Age cure from the — 
iting the process they were wa: 
of the phoopharesty the genes of the oaids 
which was wanted during the provess itsell. 
id that some of the observations of Mr, Hell 
to be taken with a considerable qualification, Ma», 
Aaken Bolekow, and V, 
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make very much quantity, f 
ality, and w the Acieeead 
thes then edd not ‘thik he 
insolation whatever. 

ee, Thomas thought that they wero indebted to Mr. 
Bell's criticism. "The two points attacked were tion 
of quality, with which he combined re; 

question of 

without unfairness, he could make ase of 4 letter 
received a short time since from M. Coupal Visier, in 
he said that he was very well satisfied with the steel made 
by the Thomas Gilchrist process. He thou; ht that after 
what they had heard from Mr. Riley and Mr. Ellis the con 
tents in O-3 oe cent of poaees on at 
fair result, and that 93 per cent of ew) process 1 
contained in 0-3; and he migtt a ay fhe une for 
mild qualities was somewhat better than for Pp u 
nied That question of mild quality brought them to 
another of Mr. Bell’s points—that the carbon was low. He 
confessed that he felt rather unhappy when Mr. Bell men- 
tioned that, because they rather planed themselves on the 
carbon being low, Tt was a fact that mild steel with low 
¢arbon and great quality brought a higher price than hard 
steel, and that was a very good reason for making it, and 
with these analyses good low carbon eas eee 

to make plate steel a higher quality than, rail steel, Ageing 
with respect to the question of the regularity which 
been cle ie question, he would ‘call Mr. Bell's attention 
to the fact that thove tenor twelve analyses by 
Cooper were unsampled steel; and, of course, if they 1 
ahigh quality there would be one test, ad by that means 
they would get that greater sagaleetl which Mr, Bell 
would like to have. He would leave the quedtion of | 
carbon to be dealt with by Mr. Cooper, and the 
he thought that Mr. Cooper would tell them that there was 
no difficulty of putting in a quently of carbon, It was 
generally considered that they had a little too much phos- 
phorus and it was desirable perhaps not to have so much 
carbon, He did not think they had too much phosphorus, 
but it clearly would not be an objection if it were so, Then 
as to the question of waste. Mr, Pink had told them that 
the total waste was 17 per cent. and the production ja ingots 
wast5 percent, Sheflield and other steel makers thought 
that that was not an exaggarated figure for the hema- 
tite process, He thought it was possible if they ‘hind a 
waste of that, waste would be excessively low, at all events 
it would be bi Bb gs in excess of the ordinary process, 
At Creusot they had found their waste excessively small and 
in Belgian) again their waste for a period of six months had 
been 44 per cont, aud in Austria had had good results. 
Atthoir last meetingthey had very few figures with respect 
to the open, hearth pee. Since then the prose Mad 
been working at Crugot, in two or three lai and 
with very satisfactory results, A considerable number of 
castings had been made off one bottom with only the ordi- 
nary repairs, and the phosphorus was reduced to a very low 
point and the sulphur had been also much reduced, The 
nestion of sulphur was a very important one. He did not 
think that they [could say much more except that the sulphur 
was two- js and in the Sienfens it ran to 6o per cent and 
70 percent, ‘That was in relation to the use of white 

and that had an important bearing when the use 
manganese came into question. ‘The use of manganese 
M the pig had a ible advantage. It consisted 
of the removal of the 
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ree i 


and it allowed the use of pig Co 04. Ax to the question 
ol wr pel he had just up Mr, Bell’s work, and he 
would give some of the figures as they came. There were 
nine analyses of Cleveland, four tled, and number 3; 
and he found the a’ sulphur jin these was 0°13, and 
silicon 1*2 in some cases, He did not know 
should not be d—at any rate, work at 2, 
a case of white *0) silicon, ‘06 sulphur, and 

and that was an excellent 


deficient in " 
which could always be remedied. Con. 


‘ot phosphorus, 
it vi wu Tittle 
deficiency 
— ex 
could put from } to 2 per cent. into a white pig without 
using an excessive quantity with the slack, Thal of course, 
had an important bearing in two ways. They had the 
manganese and the pig to give that heat in the vessel, and 
they had a very complete removal of sulphur, ‘The Scotch 
Pigmewed to answer to the condition of the Horde and 
er plates with a manganese, which in the Scotch 
bigest ns Pag Re He : 

8 the papers read by Mr. Holland and Mr, Cooper, it 
an obvious inference th limi 
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rience seemed to point to the fact that they 
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‘SIDDELEY & MACKAY’S PATENT DIRECT-ACTING 


ICE-MAKING AND doa 
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Produced in the Patent Ice Factories of MANCHESTER; 4 
BRADFIELD and PENZANCE, in large blocks of 3 to 6 a a 
6 to 12 inches thick, in quantities of 2 to 30 tons per day. 
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List of lee Factories, Breweries, Oil and Chemical Works, and Private Hetubiishents in various pail Ne th wa 
with this Company's Patented Machinery, Appatatis and Appliatices. ; 
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THE MARCRIONESS of DOWNSHIRG, Wakebur | Mr, JOUN HELIDGE, Preston Messrs, CL, 4 CO,, Lender 
K, Hl, MACKAY, Esq., » Queensland W. WALK a 
THE PARI of BEC Ligheg Kirby Lonsdale STEPHEN BURK, , of Rio de Janeiro G, SUTTON, , 
CHARLES FORBES, 1q., Java Mesits. CAPORN and BECKERLEY, Queensland Messrs. LAND 
ALFRED HOLT, Esy,, for hina Steamer Messes, LAIDLEY, IRELAND and @O,, for Fiji Islands Java 
CAPT. eg ae a india Messrs, LUKE THOMAS and CO,, Aden Messrs, cLRore sive g 
fT. BOND, Messrs, RAPA) NE and CO,, for Syria Messrs, C Ov fey Coyle es 
” SMIEat ty Messrs, FO GO., for Egy Messrs, W. FALDUCK jand.CO, for Ceylon 
é buRNUP," a poe Spain Measts, BUDDEN, FISCHER and’ 0, London ’ hay STR A ancEENR pPY 
BREWERIES. 
Mess. BASS and CO,, Burton-on-Trent Messrs, REID and CO., London 
COMBE and GO., London Messrs, H. ROBINSON aad CO» Wigan 
(Mesns. A GUINESS, BON and CO, Dublin | Messrs. EVANS 
Mesa. BAKER and SON, Heavitree, Exeter | Messrs, P, WAL ER and SON. Wi Warrington 
Messrs. BRO . ASTLEY, Nelton, Burnley Messrs, TOOTH and CO., ayener New South Wales 
Messrs. FLOWER ana Sox. Strit(ord-on-A von | BR. GARTSIDR, i nder-Lyne 
cuss. JOWETT, WATERHOUSE and CO, Oldham | Messrs.A. WALI Wik s Lavetpool, 
Mesias. AV, NIMMO ant SON, Castle Ede ROBLEZARD, i 
Messts. P, and R, PHIPPS, Northespiél D. 1. FLATTELY, ster 
COOLING ATR IN old AND. ROOMS. 


Messrs, GUINNESS and CO,, Dublia Messrs. WATKINS and 00,, MARQUES DE SOU 
Messrs, D'ARCY and CO,, Dublin | Meath. WHITELEY and Ye) “9 } a saa = 


INDIARUBBER WORKS Condensing Naphtha Vapours. 
Messrs, D, MOZELY and SONS, Manchester * | Messrs, WHTTELIY and SONS; Matias 


OIL AND CHEMICAL AND OTHER WORKS. 
Nene, YOUNG! S Paraflin, Light and Mineral Oil Co,, | Messrs, CHEERTHAM, DUNKERLEY aad Co. Man- 


- | chester Chemical Works 
ane 2 Om. CRANE and CO,, Of Works, | Messrs. = Be THOMAS and BROTHERS, Bristol Soap 
(Mowrs. C. LOWE and CO,, Reddish, Stockport 


J 
URHALL on. CO., Glasgo 
OIL €O., @ 
Mr. GRAESSER, Ruabon 


STANRIGG OIL CO. Glasgow 
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POR SALE OR BUSINESS ARRANGEMENT, 


PILE & ASP CUTTING MACHINES. 














File Cutting Machine, 


FICS f/G.2 





rrr eal 
Rasp Punching Machine . 


= PATENT RIGHTS OF THESE MACHINES, 


Taken Out in January, 1878, are now Offered, 


For rull Iilustrated Description see “IRON,” November 7th, 1879, 


all Particulars on ‘Application to 
ee Ta Wi om Bw eee 


‘ PANCRAS LANE, QUEEN VICTORIA STREET, E.G, 
Who will also arrange to show the Machines in operation 
spite’ chiar etka \y: ef, Aestred, 





J. GRAYSON LOWOOD AND COMPANY, 


MANUFACTURERS OF 


GROUND GANNISTER, (11) 


FOR 





a 


THE BESSEMER PROCES 


AND FOR LINING 


FOUNDRY CUPOLAS, 


Puddling, Crucible Steel, Brass, Copper, 
SIEMENS’ PATENT, AND ALL KINDS OF FURNACES. 


As a lining for all Furnaces, subject to intense heat and the fluxing action of Metallic Oxides, this material is unsurpassed in Refractory power and 
durability, whilstuts ease of application renders it most economical in use, being merely plastered or rammed ‘ro tur stpEs of the Furnace over the 
Brick or Stone lining. 


SOLE MANUFACTURERS OF 


THE “LOWOOD” GANNISTER BRICK, 


(FOR THE MOST INTENSE HEATS) 
SPECIALLY ADAPTED .FOR 


Puddling, Balling, Re-Heating, Smelting, Copper, Glass, Siemens’. 
Regenerative, and all Furnaces subject to Intermittent Firing. 


SUPERIOR TO SILICA AND OTHER BRANDS. 


These Bricks supersede the usual Silica Brands for Siemens’ Furnaces, veh more refractory and less ixrawerva For building the Crowns, 
Back Watts, Brioxs, &c., of PuppuinG, Mint and Heatina Furwacrs, and where the action of the Fire is greatest, they have proved themselves to 
be unparalleled for durability. 

It is IMPORTANT to observe, that being put into the Furnace ‘perfectly dry, they will wear out THRER LIVES OF ORDINARY Fire Bricks. 
Care should be taken, on lighting up, not to force the heat too rapidly. s Reddit 
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* 
ALSO SOLE MANUFACTURERS OF 


LOWOOD'S CELEBRATED * 


Th 
STEEL MOULDERS COMPOSITION. 


For Bessemer and Orucible Steel Castings, Cores, . \eey, a 
: VAN 


This article is used for making the Moulds for Steel Castings, Cores, &c,, instead of the ordinary Mourpina Sanp, and being more refractory, 
will resist the severe action of the Molten Steel better than any other material, and i is celebrated for producing a CLEAN and Smoorn su to the casting. 
It is supplied to almost all the large Steel Works in the kingdom. P 7 : ff F: 
* 


Works :—ATTERCLIFFE ROAD, SHEFFIELD, i 


AND 


DEEPCAR, M. S. & L. RAILWAY SIDINGS, ‘NEAR. ‘SHEFPIELDS 
Shipping Ports—Hull, Grimsby, Liverpool. and Londonisy 


PLEASE ADDRESS ORDERS AND CORRESPONDENCE ‘To’ OFFICES, ‘ATTERCLIFFE ROAD, out 




















ti hey eu id 
3 to the position he! 
ater manufac- 







*- wea ae 
7 7 
7 IRON 
ONTINENT | him acquainted with the literature ofhis profes 
“Ta tae oer de ome 
a r of the 4 , 
a patriotic Spaniard wh the 
Spain enter upon a period of self- + 
development has led him to the collection for his 
courtesy and painstaking, our best thanks. 
are due to these sesatomens and those ofour readers 
seemed to us desirable that certain data’ should 
be furnished, for the sake of comparison, from each 
at one view the principal results, side by side, yielded 
by each country, so far as they admitted of expres- 
of comparative tabulation have, however, been frus- 
trated, partly by the lateness of arrival of some of the 


lcover, of 
st 

whose earnest to see 
iron trade of 
own ses of information relative to that trade. 
For thelr 
me not, we hope, be refused. 
country. A brief tabulation would then have given 
sion in figures, Our hopes of carrying out a scheme 
reports, and partly in consequence of the total defec- 













;. Y | tion of our German and Austrian correspondents. In 
“Saregurs seg gd justice to the latter gentleman, however, we. should 
ai ‘the ‘non of | State that as we were going to press we received a 












telegram from him in which the er by us of 
his report is accounted for by his sudden illness. As 
‘soon as the document is received by us we shall 
publish it in our journal, 

Let us nine Aaa nt ap that we are aware of 
shortcomings, both in the conception and execution 
of our plan. We shall not shrink from criticism, 
“and we shall not be ungrateful. for any sugges- 
tion tending to’ render our plan less imperfect. 
But we claim the merit of being the first 
to show in practice how the task of throwin 
i ao cotemporary Continental industry to Britis’ 

ew is best accomplished, and members of the iron 
trade who have visited Creusot, Seraing, or West- 
phalia, will be able to judge whether or not the task 
was worth attempting. 
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BELGIUM. 
By Max GorneL, Liége. 
ELGIUM occupies an area of 11,372 square 
miles, and its present population is estimated 
at five and a half millions, The total number of 
mining grants is about 100; they give the right of 
extracting minerals of various kinds over a surface 
of 60,000 hectares, or 225 square miles. About 3000 
hands are engaged in them on 37 distinct sites. All 
these workings are underground. Owing, however, 
to a defect in the mining law, which has omitted to 
legislate for the transferability of iron ore in under- 
ground deposits, ironstone mines form but a small 
number of the above total of mining grants. No grant 
of right to work an ironstone mine having been made 
since the separation of Belgium from Holland in 1830, 
the total amount of ironstone won in Belgium is got 
fromthe soscalled free workings, or minzres. These 
are 170 in number, 125 of them being underground ; 
they employ a hands, and produce annually 
250,000 tons of ironstone. The output, both from 
the mines, Propet so called, and the miniéres, has 
considerably diminished during the past ten years— 
the cause of the shrinkage being chiefly found in 
the growing uso of ee minettes,; the dis- 
abilities of concession under which Belgian ironstone 
mines lie tending in the same direction, 

The ironstone extracted in Belgium consists of 

specular iron ore, bog ore, and clay ironstone. 
The following table will show how the output of 
ironstone in Belgium has declined during the past 
twenty years :— 













en. kep aa 
it mig tie teat on. the 
on 


ere 


a ON in 1878 
;* and from the 
has. 


, it 
Me Becher’, 

of the iron trade, we laid 

of coal and iron as 

it possible service to 

}trades, Since that 


compil. lation “ Steel” 




































Tietincta, wo siete ia 
which would have in the prin- 
tries of the world various 















PRERRRELEELERE 





DIS baS aa Soham 
DESSAS ORS SF 






i 


i | CRRRHEE 





i eth 





"ik the as 

























Chai 
Scotch pig. 


ire Mk De 
Worth stoves,” ne ly of these furnaces ie ay 


: 










wits not. withiout interest to. re 
ce um 
pie or en wg prong es 
figures give the imports for the past three 


























“ “ 1879. 1878, 
tons, tons. 
Prussia vy y ve 201 73; 
Grand Duchy of Luxembourg 447,615 632, 
Holland “3 5 +s THAT 9519 Ha 
—— Sia a ees tbl ; nee 
iy } } 4.780 15,658 es 
Other countries "a 20° + 4,657 
614 534 833,022 783,322» 


The reader will easily guess the uses to which these 
various ores have been spelen, ‘ re 
We have no positive information as to the internal 
production of ironstone in Belgium during the past 
three years ; supposing it to have remained at its 
previous level, it will appear that Belgium is con- 
suming less ironstone—the imports during that 
period having declined very seriously. Less pig, 
therefore, must have been made than used to be. . 

The mg erp which form more than 
two-thirds of the bulk of the ore smelted in Bel- 
gian furnaces, are of three kinds: red mine with 
siliceous gangue, the same with calcareous gan 
and grey mine, also generally accompanied by a 
calcareous gangue. The content of metal in them 
varies from 28 to 35 per cent, The following is an 
analysis of samples of the three varietics:— 


Red calcae Grey calca- Siliceous 








reous mi- reous mi- minette 
nette from nette from _ front 
Esch, Ottange, Ottange. * 
Silica, oe oe &o 75 Bus 
Alamina es . 38 31 5 
Limestone o + §=10°0 161 a5 
Magnesia oe o4 orb on 
Ferric oxide 495 420 4vo 
Manganoso-manganic 
ide (Mn,O,) ‘es oy oz o4 
Phosphoric acid a5 ih "Ss m2 
Carbonic acid ., ve «8B 13°5 ed 
Water ,, oe 4 180 15°5 168 
— 
100'4 100"0 109'0 
ee he Ce CO Y 29° 28 
Phosphorus hie ee 4 He on 
Manganese or25 Oly oa 


Added to most of our ores the minettos improve 
the quality of the smelted product. The iron got is 
mild, easy to work, and looks well when worked 7 
The resistance to traction varies, according to 
combustion of the charge, from 32 to 36 kilogrammes 
per square millimetre, with an elongation of from 4 
to 6 per cent, . ; 

In 1865 the Ougrée Jronworks Company com- 
menced to make spicgeleisen by the addition of 
manganesiferous ores to. good Belgian ironstones, 
The pig produced contains 5 to 6 per cent. manga- 
nese, and o*s0 rr cent phosphorus; it is free 
from b arg and is less highly carburetted than 
grey pig. 

As gens before charges are made up for the 
furnace in Belgium, the ironstone used is re pire 
to chemical analysis, the mixtures are carefully and 
precisely made, and the smelted product comes out of 
uniform quality. The following are the types of 
forge pig commonly made and put on the tin 
Belgium ;—Spiegeleisen or manganesiferous pig for 
fine-grained irons ; good forge pig, with 1) to 2 
cent. phosphorus, for puddling purposes or superior 
castings ; common forge pig, containing 2 to 2) 
cent. phosphorus; and in the last place cinder pig, 
which contains 3 — cent, phosphorus or even more, 

The prices got pig-iros in late years are shown 
in, the following table, which gives the Ougrge 
quotations averaged each year for. each class 
pig :— 










Common for ig. Spiegeleisen, 

Per wy fa gnc : 

fr. £ a4 fr, 4 sd. 

1873 12620 = 5 © 2 190 = 7 4 3 

1874 86-20 3 8 6 144°90 §15 0 

1875 ~ Bt70 3410 125°50° 4 9 7 

187 68" 2 8 109'00 4 4 

re 63°00 2 910 "50 3.18 3 

187) 6150 2 8 10 92°50 313 4 

In 187 pen pig came down further 4 fr. 80 
(3s. ta )ian sibel ies 11 fr. 60 (98. 34.) . 

The manufacture of foundry pig in elgium is 

declining : it is’ re: now to the province of 


Hainault. The foundry pig made in the district of 
comes in quality between Cleveland and 
Its price follows the quotations of 
ipegiich exchanges, and this branch of Bel 

industry would poms — Hh ———- % 
placement were it Suppo! ~~ (4s.) 
duty levied by the Belgian comtece hacen ba Gibie 


Li 1S ike. 
ian Vlast-furnaces generally from 1 

tb tres (ay rg sof ft in hie 
ie Cubic feet (200 to 300 cube mele Ww * 
well a r y 


a tus are. 
Alle tho: Rermuake of rie 















‘use of for heating the blast, A 


of 219 cubic 

heated ina 

‘Sie . Korge Pig made, the 

of which is 80 tons twenty- hours, In 

this company endo) 138 tons of metal with 

furnace, The following table will show the 

make of Belgium as well a» her imports and exports 
from 1850 to the present time :— 


Exports, 


last 


Imports. 


tans, 
9%, 
220 - 
10,711 
11,062 © 
16,525 
14,266 
10,176 
48,526 
49/090 
27,208 
16,188 
15,072 
ATO 
11,816 
Sgt 
3465 


1878 is the last for which we any 

of the make of cl sy in the 

‘ sf districts, In 1878 the pro- 

of possessed 19 furnaces, 11 of 

were on blast the whole of the year, the out- 

4 being 117,916 tons of forge pig, worth in all 
4 bsg ios tons of hematite pig, worth 
; 4 442 tons of foundry pig, wort 4 1600. 

E province of Hainault there were in the 

< year 44 furnaces, 15 of which only were 
on blast. The make was 245,777 tons of forge pig 
Md 19,580 tons of ney pig. The province of 

: as at 


tons, 


ie 


Athus, near the 


6,000. All 
blast furnaces in Belgium there 
28 on blast, the same number 
number remained the same to the 


for steel making is confined 
4 grit out of account 


half foundry, of th 
mA eee, 
i in 1878 on 
as in 


ph A Grand gh two anced re] ee, 
: 1878 made tons of pig, 
total value otf 000, All 


Deal kay ied ¥ 95 
Migrtetll 89 = 


‘ countries with 
the object of substituting mechanical fot hand labour, 


poet 


] fusion, however, is of 


of t 

far as regards Holland, ea i FS 
The manufacture of iron properly so called has 
been declining rapidly in Belgium ps A 4. The 
last official aestscice published do ne ¢ down 
reports relative to the various industrial districts of. 
the country. qn wy, when the crisis had not at- 
tained its a , the make had fallen to 3781555 
tons from 500,000 tons in 1872, The een value 
the make in 1877 was 2,400,000, against £4,960,000 
in 1872 and £51560,000 in 1873. f 

The furnaces invented in different with 


beyond mA) and they are scattered i 
t= 


in puddling have, not given sat! * 
The most noteworthy Se eton introduced of late 
yearsinto Belgian ironwarksis the Bichagows furnace, 
the use of which is ding. The 

works Company tried'the system in 1872 

heating furnaces, and shortly afterwards a 

its puddling furnaces. So far the saving 

erpaoten: 7. decrease of Fye a wae dys ei 
siderable. The example of the Company 
been followed by the Chitelet, and Centre Rolling 
Mills, by MM, Dupont-Defoys and Bonehill, by the 
Acoz Forge Company, and others, and fi h 
Bicheroux furnace been adopted for the steel 
furnaces at Seraing. 


The following figures show the number, plant, and 
make of Belgium ironworks, for 1877 :— > 
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14612 “4, 238.314 =, 


ofdittio <) 
Make, ail classes of iron (fons) 






































” 5,260 
chains 191 
ah 
oo 4307 
Exroxts. 
Cat 
us ” 1 9. 1 
plate, wire,, waar ‘gute sbioge 
Wafer malt ‘ on oie 994 “ek 
Reed lita ” 5 St y 
c ” 35393 2,898 2,036 
Rails, 4s 20,500 34273. 42,500 
Sg aS te 
. Unel or yt5t 
Sven Weta: 5449S 13257 345 
Anchors and chains 8 — ~ 
N or +s 8308 = 9,096 10,296 
U va os 20,327) «17,610 = 13,543 
Castings = ., ++ $12,862 10,551 1,999 


Atthe beginning of 1879 forge pig was barel 
worth £2 a ton is Wctsiaen mad 42 128, 6d. 
In June these prices remained unchanged, the 
standard price of bars varying between 115 and 120 fr. 
(é4 118, 3d and £4 153. 2d.) In the first half of 1879 
Cockerill Company tendered for Bessemer rails 
to the oe of the gts iat at a rate 
corresponding to 113 fr. (44 98. 3d.) at the works. 
-| On September 3rd the same company offered goods 
of the same class to the Belgian State Railways at 
t2o fr. Go (5 28, 10d.) This price being found too high 
the specifications were later on placed again in the 
market, when the lowest offer was 139 fr.(£5 108. 4d.) 
The specifications were again withdrawn, but the 
market showing unmistakeable Bo es of im- 
ment, the rnment invited tenders a third 
i¢ on December 17. The lowest price now offered 
was 189 fr, (£7 toed and the Government was now 
content to accept for fear of a worse thing happening. 
At this same adjudication the lowest quotation for 
iron rails was 170 fr, (£6 145. 10d.), and the highest 
184 fr. 30 (£7 6s. 4d.) At the end of December best 
plates were quoted at 320 fr. (4,12 158.) at Liége. 
The following table shows the duties levied in 
Belgium on imported siderurgical products :— 


Per ton. 
fr. &£ ud. 
Pig-iron ., “” 500 «6 O 4 0 
Cast ve ar) 20°00 © 15 10 
irons, . 10°00 4, 0 i ° 
Forgings ,. ve . 400 4, Lit 9 
Ingot steel F 500 4, O 4 o 
pee * bess wire 10° ,, O °o 
+ Wroughtestecl ., o qoroo 4, Ti 9 
plat 39 


‘Tin os o oe ae +e 
Tin-plate goods, 10 per cent. of value, 
it of im Sot! material duty free for a 
(Sranchise temporaire), when such 
is to be worked up sous fact got 
e foundries an 
ae By rails. 
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themselves volun! associations, in the meetin; 
ema Aue toda nndscteaties thoodion et ok 
Fait ceamasty was tecenniie tinea 

was founded a: 
of Mines'in 1880.” sha aes 
The year we are now reporting on has seen the 
; over an eminent metallurgist, M. Désiré 
py Ocoee le-Chateau. He had 


irought hie works into theo rank of metallurgical 
f , and _ lately drawn the attention 
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* 
wages n the } 
panty hig’ Puddlers, reheaters, and mill 
ds earn up to 200 fr. (¢8) and beyond per month, ~ 
They have found for them, gratis, hoase-accommoda- 
tion, coal, a ie of ground for vegetables, and 
other 8 privileges, so that their real position is 
Sarat See seer alae 
8.) per day, class men 0 fr. (, rc 
month, the lowest class of hands Sr aieowies 
3 fr. tog fr. (28. 4d. to gs. 2d.) a day. But for all 
and every one, there are found, gratis, lodging, warm- 
ing, anda share of a kitchen garden ; the rule being 
so general that in the few cases where these advan- 
tages are not granted to the hands they have a pro- 
portionate allowance made in respect ofthem,  .» » 
It may be of interest to glance at the ress) 
made by the iron trade ia France during the past 
twenty years. The following table shows the weight 
of pig, irons, plates and steels manufactured in 
France from 1859 to 1878 :— 























758,082 


g 97,933 21, 
1861 ayaa 26,10) 
1862 928,574 
1863 9330907 2 ay 
1864 1,034,101 L 
186 9,972 34,816 
18 992,710 286 
1867 931,906 0,855 
1868 9341 320 
1869 1,018,899 grass 
1870 923,842 ee 
1871 859,041 79,804 
1872 127,838 * 130,088 
1873 | 1,366,715 155,508 
1874 1,42 eet " atnete 
1 1,416,39 
187 t39 bso 2yo.8ab 
1877 | 1,348,637 95 
1878 1,417,073 i800 
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As is shown by the above table the iron trade of 
France has been making steady progress, so as 
almost to have doubled in the last ane: | years. | 

These generalities disposed of, we endeavour 
to give a sketch of bee paaee mee of the oN 
trade as they present ves in 1879, group! 
them as une :—Make, commercial review, tech- 
nical progress, miscellaneous. 

Statistics of Make.—The Government has favoured 
us this year, earlier than usual, with the statistics 
of make ning to cach department of France in 
which the iron trade is carried on. The 
table contains in combination the two. half-yearly 
accounts published by the Ministry; weights, as 


usual, being in metric tons, 
The table on the plloway age shows that the total 
e r 


Pp 

make of metal in France last Was 123,495 tons 
below the make of 1878. ‘This decline riper a < Rpory 
clusively to the falling off in the manufacture of 
pig-iron, which shows a deficit as com with 
1878 of 133,035 tons. Naturally, the mae 

uired by -masters and steel makers had to 
be K a sakes Of ian. sheers: 9, Sa 
but it is an unimportant one of only 5209 tons ; 
show an increase of 14,749 tons. 

Commercial Review,—Regarded commercially 
the iron trade gave rise, Busing the ant pagal 
obese malas seston” Io Donner ait ooaieatens 
0 under We nm janu 
prodtuts had arrived at’ their lowest. expression 
in price; the last limit of concession on cost 
me acy reached. In A 
ere and there whisperii 
the value of myenvhaterinons. P bart 
) unless we note that importation-war- 

to et scarce. In June it become s 
plain to every one that the market is betes. 
merchant-irons and plates are fairly in demand. 
the course of the same month, several private makers 
receive Government orders for armour-plates, ate 
mates, stéel-plates, &c. At the beginning the . 
the impetus tt teed: glee by the 

impe ven by 
x the market 


3 a movement along 

line has to await the “‘railway’”’ signal. Still, at’ 

the end 2 Segriecnee Pee vt per ton is assured 

irons, which during the year stand at 190 fr, 
108, 


Shee 
seems astonishing that at this moment 
masters should Sant hone dulous as 
reality of the revival, and 
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ti the re i i an 
agree as to the reality of the advance. 


275,825 
354/157 


78,332 





- galls issued by them, ‘The minimam tender is in 
excess of the thaximum of the specifications. Makers 
their strength ; and the end of 

heen “sees every branch of trade active. Orders 
¥ in thick ‘and threefold ; then, after a period of 

* harass comes one of slacknesy, and theré were some 


ited from its propriety, and not till 
their customers 


in September. Bb at this moment the 
Y, ova like a thunderclap in England 
ene crmany. Bat in France business will 


Prices go | into practical form inthe hands of Messrs. Thomas 


, come into the market 
at a time. But the 
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1,333 
i | gar 
283 % , 
13,67 = 2,982 = 3) PAE Se 
ss33 654 43127 16,041 sothes 83,180 
5,542 one 7,032 _- 7,032 acai, 
14,830 - 1 = an 
2, - — xz ~ he 
6ntos 76,370 41950 81,320 matt, 
Hen = 3506 419 | 430099 = 
866 _— 5075 rit — 
fe 20 17,000 ‘ joo 17,720 3 
170,167 17,482 210,998 25,706 | | 254,246 3 
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4.158 = azz 720 1192 at 
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ube — 79% _ 1924 Ws i= 
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Vichnical Progress. —¥ravce has, during the year, 
ssessed one feature of progress in common with 
ingland, ium and Germany—1 refer to dephos- 
phorisation. is process has furnished another ex- 
so of a wodus faciend! characteristic of the 
national mind. It was M, Griiner, our resp In- 
spector-General of Mines, who was the to lay 
‘ se Uh = ve etapa and beet ern work, 
e ical data roCess hho: 
ee ee the Be: poi ence 
aturally the theory crossed the Channel; it grew 









































and Gilchrist ; the dephosphorisati t 
mae eaten curummekeeamer |B 
ise O1 its way Cy or Ha: 
process for the th, a of ps hig 
rth, tf 
As a matter of course, therefore, the new process, | phy 
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works. Of these 4397 worked in the iron mines, and 

Bape gOS 
en is magnet \ 

the majority ue them ate. pry tne TUS. 


Engineering works were only moderately employed 


during 1879. eas 
MM. Ernest Gouin and Co., of Paris, who are 
locomotive builders and railway engineers, had a : 
season similar to that of 1878. The low prices at | The far-north part of the country contains some 
which locomotives were made cut off all it. heavy deposits of very rich magnetic and pores 
_ Atthe Ria Tronwork (Pyrénées érientales), belong- | ores at Gellivare, Luo’ Svappavara and Kéru- 
ing to Holtzer, Dorian and Co., the Season presented | navara, but a great deal of these ores are rather rich 
very few features of interest. Only one furnace was | in phosphorus, and as they are situated in a mere 
in t in 1879 out of three, but the make rose from | wilderness far from the coast, they have et 
vi , 10 to 15 tons . ne epost the blast. Charcoal | been developed. The other deposits are situated in 
‘coke, and the Balaruc | pig was made at Ria, the make being about goo tons | the southern half of Sweden and chiefly in a zone 
he of which has “been month, 500 or 600 tons.of it going to the Unieux | west and north-west from Stockholm. 
onditions of easy ly of Mediter- | Forge (Loire). The manufacture of charcoal pig in All the magnetic and specular ores belong to the 
ne on the side and coke on the | this district languished eg the increasing dear- | primitive or Laurentian formation, and occur, with 
¢ Works are laid out for a | ness of fuel, which has to brought from Italy, pin: per exceptions, as beds in metamorphic 
ns of miscella' Spain, &c. such as gneiss, eurite, felsite, schist, mica-schist ai 
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In spite of its ional high Qualities, due to | hornblende-schist, or crystalline limestone. 

the use of roasted and washed carbonates as ore, the The most important of the iron mines are:— * 

making of native pig is unprofitable, and it only sells I, Norberg, where the ores are chiefly specular 

in soe, parcels. and are rather silicious, but also magnetic ores rich 
The Société des Hauts-fourneaux et fonderies de | in limestone are won in other mines there, In 1878, 


ort metallurgical ucts in | Couches et Breteuil (Eure) was occupied only on cast- a ag bso? tons of ores were raised at Norberg. 
done something in the way | ings in 1879, working up No. 3 and No. 4 English 1, Nora district, where both specular and mag- 
cal r8—particularly to | pig, and No. 7 Lorraine pig, two-thirds of the former | netic ores of somewhat different qualities are got. 
a the Loire, has laid out'the | to one of the latter, buying a certain quantity of No. | In 1878, 88,469 metric tons were raised in that 
. near Dombrowa, on the | t Scotch pig for machine castings. For parts of the | district. ‘ 
Deltas salto fi ¢ Loire, | agricultural machinery used by silk wers, white Ill. Dannemora, with only magnetic and rather 


ving to | hematite (Harrington) pig was used, The total weight | basic ores, which are exceedingly pure, so far as 
5 gence Seon: to of mative was pet tons, or 1200 tons i phosphorus is concerned, The production of 1878 
neo-Russe. ‘Towards the | 1876. Of hollow ware 200 tons were made, was 45,600 metric tons, 
discussed another heavy ¢ foundries of Normandy were not badly off, but IV. Persberg, where the ores are also magnetic, 
at rsburg. | the consumption of castings was limited. and very free from phosphorus. In 1878, 38,253 
and Marrel, of the finer classes of heavy work—forgings, tools, | metric tons of ores were raised there. 1 

nas the heads of this under- | anvils, springs—at the works of Claudinon and Co., V. Gréngesberg, the deposits of partly magnetic 

\ Chambon (Loire), have not varied much from 1878; | and partly specular ores of which are very important, 

prices have been unremunerative. The ores, too, are very rich in iron; but as they 

We will give a concluding detailed example of the | often contain a great deal of pet these de- 

ree demand, and the | course of business during 1879 in’ a large French | posits have not been nearly so well developed as 
Louis Works began to make | seeking concern in turning to the Aciéries et | they easily could be. a. 

; of production. The latter | Forges de Firminy (Loire). As characteristic of the Swedish iron ores may be 

illes, in the department ¢ blast-furnaces continued to give the same | mentioned their richness in magnesia and poorness 

has enjoyed a particularly | good results as in preceding years—steady working, | 2 alumina, The following analyses give an idea of 

range arge output, snail popearegtion of fuel. Supplied | the composition of the ores got from the said 

8 (Aciéries de la Marine), | with excellent orefrom Mokta-cl-Hadid undera long- | districts :— : 

] . has during the year | term-contract, and with rich and pure ores from | ” a a 

v : r sr of Bo tons, remarkable | the Mediterranean coast, this furnace yields fine pig . ‘ 

fe crane, which carries from 120 to | for steel making, spiegel, and ferro-manganese, btn bs de nie tetee 

uity with which the standards 


very favourable to the ferro- 
tose at a bound in con- 





with combinations of which steels and irons are made 
sof the anyil bed are built up, | of ahigh-class. The steel foundry where the Siemens 
apparatus for the admission Martin process was introduced twelve years ago, is 
making every day | continually improving the esky of its products, 
entered on a marked | and lowering their price. new material, ‘run 
activity. metal” (fer fondu—flussetsen in German) “has 
Works had a large output in 1879 | begun to be employed and to be appreciated. The 
wit blow-holes. experi: | manufacture of crucible and. cemented steel under- 
23 at La Spezia, showed | went extension. Steel guns were made as in previous 
cast steel ed | years. For the forging of siege guns a 2o-ton 
h ; jammer has been built, which began its work early in 
1879. Steel forgings have increased, and a new 10-ton 
hammer has been added to the plant employed on 
rails, axles and tires. Railway and common carriage 
springs were made to about the usual weight. Cuttin; 
| tools of all kinds were made in greater than usua 
numbers, and the progress made in agricultural 
machinery has led to the opening ofa department for . 
making agricultural implements in steel. In agri- ¢ ae atad inthe a es a , 
cultural, as in other machinery, steel is gradually 
driving out iron, wrought and. cast. In the same 
f the year. way steel is replacing iron as the raw material for : 
ofthe “Aby ‘MM. ine and an ag te wire mill has pare, erected.at | | & |* SS Eere: 
Dorian among them, | Fitminy to enable the company to mect the competi- 
ids Mthe setablishmeot of a | tion of Tiogland and Germany. The first Cosma of 
Of all kinds of tools, | steel wire made at Firminy were put ,on the market 


. are the in the early part of 1880, 

on), the _ hae of Perhaps Piflicient examples have been given to 
the D orisa- | Show that 1879, considered from a commercial, a 

x technical or a manufacturing point of view, was an 

average year, good rather than bad. Its greatest | | 3 | . 4 ino a 

merit was to introduce 1880, which I hope will be 

porn prapeboe ty: oda good years of the iron 7 

trade in the period from 1872 to 1882, 











SWEDEN. 


By Professor RICHARD AKERMAN, Stockholm. 

HE total area of Sweden is 170,629 square miles, 
IL square miles of which are covered by 

water. The number of inhabitants onthis large surface 

at the end of 1878. was onl: 41551,863, but of these 

more than go cent lived in 50 

me country. 
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‘ ° ciel, vega | less than in 1878, although theexport of 
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year, 
magnetic and specular ores The exports were }— 
¢ 1” : "Except 1878. 




























we was 67,4 ‘tons, " 
iat, ook meaner ‘Seca has no other metric tons. ” 
me ches ike ond jor ores; but of these only Wer Gites. | Wea aaa 1534 
33, metric tons raised during the same year. | Pig-iron .. 5, e278 Fags 
The r tion of iron ores which has ever Blooms ,.0 wk ae TD 740 
hase poli Sevdin vat ta 18, ) when 922,524 metric | Bariron .. 0... 1130357 ay 
tons and ular tres and 4360 metric | ‘Hoopiron, rods and rolled s534 senaan wea 
fe iopovellag:, thet a em i 
, hidtion the con 0) Os 7 
Sweden is not gteater fa that the country has no | Nalle is. oe se 88 8450 
rieoat, excep tp extreme one wt 8 ree oe Soap Riek ee 4 
omen petite ee footsicted 90h ee The imports during 1879 are not yet known, but in 
of charcosl, and as the forests in the neighbourhood | 1878 they were :— 
of some of the mines od becoming bare, charcoal is is riers 
now carried yery long distances, pide cs ey |) ARS 
In 1878, Shatin had 346 blast-furnaces, of which Ralls” iv a ch at et 21507 %: 
193 wereeon blast. Charcoal only ts used in all Baritone ewe hte so 
st-furnaces two, which make splegelcisen Hoop iron, rods, &e, 4. ae 9 4 ik 
with a mixture reoal and coke. ‘The greater Emly gaa es wn ate itis Rr 
Baie ce tee ranreeucunces Co not ane Seen Nae p of nate ? a a ke 
year through, but only for some months, ne cry ee 2 ? To this tota , 
average Ray derenctag for all he blaat-turwaiie of eee van e »| tons of cast ie : 


86 days. The height of : Shy. SF 
the furnaces varies from "yo't0 56 feet, and the dia | | As is well known, the years 878 and 1879 were 
meter at the boshes from 7 to 10's feet. The charges | Pethaps the most disastrous oda or ved 

in general qo to §2 per cent. of pig-iron, and | manufacture of all Europe, The same was the case 

deol not ‘of Charcoal varies from yo to 120 | in Sweden, and the increased export durin, 879 dots. 

units per 100 units of pig-iron produced. The pro- pi alee ea a — os int versie nd a Pd ade 

i iminished consumplion in sweden 2 . 

Jee ot sig toe per day and furnace varies from 6 | ood ped pew ts the Swedish can be ak neal 
Depending on the ores used and the management | 48 Cheap as common iron, of course italways wi 

of the ony Si the average composition of Swedish | & market, and that is the reason of the large export 

pig-iron varies thus :— during last year. ? ¥ 
’ a : The average price of Swedish bar iron at Stock- 
Percent. Per vetit, holm in 1879 was only kronor 5.75 pet centner 








Carbon ou, 46 oe S$ 10 4°5 £6 6s, 6d tony: 
; . . 6d. per ton); but the average price in 1860, 
Wa atin "ies aad = ” one ve the great rise seni in 1873, when the 
oN e001) ons average price was kronor 13°16 (£14 105. per ton) 







i abel ada Senge was kronor 6's0 per centner (£7 28, 6d, per ton. 
' - characteristic for the Swedish pig-iron manu- ‘At'the end Oe Nepteniiner oi the iver oon de- 
cope 9 apron “oe Won the strong | mand for iron also began to have its effect in Sweden, 
caleini ores in t i bac geo-tuseeee, and in consequence thereof prices began to rise, 
— ores, iat ees ange into | The rise was at first slow; but, at the end 6f 1870, 
last-farnace, are cru ween rolls, OF | and still more at the beginning of the present year, 
Blake's crushers, to the size of a walout or under. ices rose very fast, so that the price of bar-iron at” 

; bo sige in yo was 340,806 Btockhoim as early as Kebruary was kronor 9'00 
i r Sea toatl Smoun) eerie ae centner (£9 188. per ton). Pig-iron, which during 
in rt pal io fe Mah Wcron jg | Mast year had been sold atthe works as low as kronor 
F greatest part of Swe  feyehety 5 | 2:00, rose to kronor 4 and 4°50 (£4 8s. and £4 198.) ; 

“refined in charcoal hearths, of which the varicty | put since February prices have not risen further, 
pe nl ng hi ' re cage ge ey sy a The great change in prices of course has had a 

wroughtiron thus got is reheat in gas~ i ‘ * 
furnace (Bhan ud  Siemens-Lundin’s) a ah th strong effect on the production of iron; and, if not 
mered or rolled out to iron, rods or wire, In t ih i i by water-power, 

Ekman furnaces charcoal was chiefly used Gesiondant), ‘thé peod: lon “ok t. 
in former times, but of late English coal is becoming | “"¢ Yety dependent), the prodoe! rg cy 9 
more and more used. In the Siemens-Lundin fur- | 1°7) wal tess ote ay x 
wood and sawdust are used as fuel, 
become more and more common, so that | thing else has most clea 


UJ 
es more iron nowds rolled hammered in randthis. In 7879, the prices of charcoal were 


\ The production of bar iron, rods and rolled wire i peretiee y Taal 
tien ie tome. The largest peaduce | but at the beginning of this year they rose a 


that, in places where charcoal could be 
}» when 224,785 metric tons were made. Ree : 
year at kr. 3°40 (38. 104. barrel (1 Sw, 
has been carried out at only very few | 2 Engl. cube fet), it eont atthe end of 
} ‘cont, t kr. 10°00 (118.) per barrel, Of 
of iron ores, &o., also has at 
same proportion, ei 
As is shown, the iron imports of Sweden. 
consist in rails and pig-iron, which latter 
used for castings. 
er works have been other education, is 
ah Sth oat | de. he pupipaying noting alos 
ly 5 Bessemer works | towns, there are five technical -achodls-on ah | ch 
level in Stockholin, Nortképing, Malmi, Orebro | ate 
and Boris; one on a still higher level at ee is 
ne first time the ped wish ts dc satel eer ich 
the ; im, which is the one, and ¥ ve | 
ee ae he te ee ways been | School of Mines erprlled,Sesides ue sage 





















































































































¢ works were runnin 
, and the sanie can be said about tant 





















-furnace into the con- 
harcoal blast 
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REMARKS ON CHERNOFEF'S PAPERS ON 





By Mr. WiutAm Anperson, of Erith,* " 
HE Russian language is experiment ; 
i ‘so vat in conformity with the principles 
rounthiepy that itt steel i fully aa tough, tenaclows ‘sd 
m i 
One result of the investigation 








4 discourmging to 
author and a loss to the scientific world, In order that a 
1 head oe age ogee el is necessary 


true value ‘iii which oceluded gases seem I 2 
it he has been for some years assistant 


the a and tempering = ‘ 
analysis of the gases escay 
as aheen by Snelus and Trahan, Chanot 
total absence of hydrogen during the first three to five min- 
ad ais friegh tack ees ioe aaa 
that t Ww 
Elon of the moisture of the air blown in, is at tis abo bed 
by the liguid iron: but that in the. course of a few 
the metal becomes saturated with the gas, and conseque ty 
allows it to escape. ‘This is a fact annouh oc. 
by Miiller in a recent communication to the German Che mir 
cal Society, namely, that his analysis of the gases oceluded « 
in cast-stecl ingots showed that from 68 per cent? to 90 
cent, was composed of hydrogen, the remaining gases bell 
nitrogen and carbonic oxide, the latter in very soiall quan- 
tities. He estimates the pressure of the occluded gases at 
§ atmospheres ; and this estimate meets with ae eon- 
firmation from a process now being introduced into 












to explain 
manager of the Abouchoff Stecl Works near St. Peters- 
burg ; and that before he was raised to hix present position, 
he was more particularly connected with the forge, the 
Bessemer process, and other operations of the great estab- 
lishment he now so ably assists in directing. It is important 
to note that the Abouchoff Works stand supreme in the 
World as tegurds the variety of the processes there carried 
on. Under the able and tic Managemen 

ain Kolokoltzoff of the Imperial Navy, the 

‘orks have developed from comparatively small 
beginnings to their present magnitude ; from un establish- 
ment in which puddled steel was melted in crucibles and 
east into relatively small masses, to great works, making use 
of every modern method of steel manufacture. In addition 
to the old casting house with nearly 2000 crucibles, the 
Siemens crucible furnace, the Bessemer converter, and 
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ak hatha Cog earth serge laggy mr plone States and ae this country, bag eh Aad of age 
if ts ti t team pressure + 
he seen in operation. The forge has a dead-weight | SCC (RON te ean ie en before the Icon and Steel 


50 - ton steam-hammer, a 15+ ton hammer, and a 
whole array of smaller hammers. There is a tire mill, and 
there ure extensive workshops for the manulacture of 
eee gy po a Feo of their Lah angyerul uae os 4 
produc ol ¢ heaviest masses in steel, wi w for 
! , through red-hot steel, even against the preasute of the 
fxg tay pL ered ™ ge rd ee atmenpher, has been demonstrated by Regnault, He cons 
that the work may be carried on ina scientific Rsanee and | Nected a steel tube to a hydrogett=generat Se ws 
on assured principles, the establishment is provided with an | oe end, and to « barometer tube at the other ;: and after 
Adlcpatie laboratory, with one of Kirkaaldy’s testing keeping the steel tube st « red heat for fram § 09/40 lado 
a and with every appliance ne or investi. | With a stream-of hydrogen passing through all the time, 
iY | Otte IR gators and ct of the metal which farms | suddenly shut off the gas, when, in about 18. minutes, a 
the tiple a : vacuum of 29 inches was indicated by the barometer gatige, 
Wit : unities which the Abouchoff Works | evseuun rising at a uniform rate, power 
resent, and ohh aid and encouragement of Captain | Seems to explain how. under p: oF. favourable 


a paper 
Institute (Journal 1879, p. 477) this process is described, and 
the pin required is fated. to range from § to 10. atmos 


F The astonishing rapidity with which hydtogen passes 













































other 


Oltzoff, seconded by his own remarkable talents and mechanical conditions, the porosities in steel may 


be obliterated, without any obstucle bein; 
pry one Hens ot z is yet surprising that Chernoff fydcogen: or ‘other i it 


apers, addressed to the ; yee 
Imperial Russian Technical Society, which have thrown a | ¢*Petiment made Ty ston "on "the 





























occluded gaves from’ platinum wire, with the 
praca! aspects of the sted! question, Chorkoft hs | qoeit, hardening’ ot the ‘metal, have ted the. Wu 
to cory that the hardening may \ 
another important claim to consideration, which is that he | the escape of hydrogen ot ather o¢ gasps diiding t 


is ae fa Meg ae vagy and trade 
sant Nh sling rata Pragati tes then prevent their re-absorption, and so enable 
mone a kon ring .:tie, ee counsel, = ofateal tp approach more closely to each.other, thus render 
era work as public as possible, and by drawing aside acre Pon ee ot hardanied heal ula 
bo iv some manulacturers have studiously wrapped | be greater than that of the same steel before 


i ‘0, the manufacture of guns, A , 
. processes. felos income oi kay callers, rabies a, | Whereas it is well tnown that steel * swells”’ 


advantages for ing the internal stractete | more bulky when hardened, and. its 
the steel protsced. The bore of the 





way. to heating of the steel; the sudden cooling in water or oil 





decreases. Curon has given 

re of the gun ix cut out of Ly 
Nia dag AG peck Re ence whic igo | thn acon Sec ry 
ny Jong Baan perforation of the slot through which the breech block | Rot reel} and is caused by the increase of volume 


: ; fact that the outer layers of the steel, which cool 
works, enables geen ys ed sags pote puis pes in 4 | unable to contract, py thus, becoming stretched 
i poses the outer 


their elastic limits, receive a t 
cheer, The strengthening | the subsequent contraction ‘of ‘the epi Pg 


cil 


Hietie 
re 
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, at first among his friends, 
and afterwards to many strangers interested in steel manu- 
facture, who — for copies as soon as the paper became 
eens retain ‘oN ae om a eye shag 

paper Cherno! wa the proposition that 
steel is a combination of pare oo aud carbon; and that all peg Pep asa rece 
must be regarded as impurities more of less | sicee dense. ‘This 
» although the introduction of an extraneous sub- | thus heen able to fy the stateme 
stance ae in. some cases, have a beneficial effect by new- | the specific gravity of hardened steel, 
in}arlons 2 ale ath other canine: He | free from strain, is greater than that of the fame 
sEeoeyk copie th " that hardening. . But tie main difficulty » 
eel will not harden; thet may | ing and tempering of steel te to 80 
me aorta 6, without enter vohening ‘a48 
+ that between temperature, }, be writer 
assumed ; J ae é ready 
ated w 
and, nek the 
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—-; SS REPT | 
tte tunnel of irr Wt ceding proce tn a eles elendng tne 
poy olin arrange during the ; 


=) i 


beg Pook vantages of the overblow if shown by 
absence of gases Such were the disadvantages = 
‘process of tempering : th ments at Eston, at the time when process 
unt? @ i saolt Ge var a for A aoe rook to furnish practical ‘Yesults. To point ovt the 
0 of metals hax lately been placed in the | route traversed in the course of a few mont, I will. qapts 
hands in Professor D, E. Hughes’ “Intro- | from results published by Mr. ‘Massenez, manager ¢ 
\ » "A description of this instru. Hirde Steel Works, in Westphalia, at the Decen nit 
bam er found in the Proceedings of the Royal Society | ing of the *« Société de l'Union technique des Maitres 
for May 1879 (vol. xxix, p. 59). By its means it is ponsible to | forges," of the process as carried out at his works. - 
detect extreme! te changes of structure, and to com- Mr. Maysenez says that silioon is the enemy he repels ai 
unknown the pig-irons 


ndards, hosphorus the friend he seeks ; in other words, 
Be soetemor Shes fs peton would contain a minimum of silicon and a maxt- 


i 





with 
is of m of horus. ‘The difficulties ex d in Cleve- 
fitie aioe teat athe emia, ‘edioos, pace ypoee-nd in ont ~ aenncs of the wislom shown meer] 
Z t t fin ving that phosphorus, as as beat, 
nite (oo any! genre ar ode chanied tat aie rf sane alisees with advantage. For the future his plao will 
give the means of detecting not only chem p 
stractural changes of very small amounts. be to increase the percentage of phosphorus in the pig ; bat, 
‘The above remarks, which the writer has been Jed to mannwhile, it will Poy examine the examples he in- 
make comment upon Chernoff’ on the | stances in support of his opinion, 
scold pipe Br ingots, are intended Oioe the Pig-iron treated in the basic converter at Horde :— 
direction in which the into the hardening, tempering, : re No;.2: No. 4, 
and annealing of stecl, promoted by the Institution, +4 Now's Recatoe ber ae 
fending, Jt is of the utmost importance to elicit the Silicon O4$ a O78 
opinions and to take advantage of the hoe yrorwa? rogenen Cateca Pes +4 any 
es ofthe members; but the writer feels that much Phosphorus Sight ier ROM 
a 584 some expenditure of funds will be needed, before ee ce SOE tae 
the chan; waderpose by steel in hardening and tempering Sulphor °., O22 4, O16 4, RS 
an a ated : To compare these analyses with that of the Cleveland 


pig-iron used in the Eston experiments, a description of 
which I gave at the June meeting :— 

, Silicon. Carbon. Phosphorus, M ese, Bul; . 

THE DEPHOSPHORISATION OF TRON | cleveland oy) 320 ta eye tos 

IN THE BASIC-LINED BESSEMER | qe principal difference, we observe, lies in the silicon, but 

CONVERTER*. also very appreciable in the phosphorus and manganese, 

By M, A. Povncet. The Cleveland contains less manganese, but more silicon and 


8 ligelag pe that I had the honour of laying before | More phosphorus. We do not know what Mr. Massene: 
to 



























z 
will do in the future, but at present, in spite of his it 
ada a Fm ane oops fiend professions of friendship for Phooptiorus he uses ie ith 


considerable caution, and is rather forgetful that he does 
not despixe the manganese which, in a basic medium, is a 
calorific clement not to be neglected. Mareover, | 
Mr. Massenez, Mr. ‘Thomas, one of the inventors of the 
had at the London mecting very clearly expressed 
is opinion on the subject of phosphorus, which he believed 
might replace silicon as a calorific element, Mr. Ehren- 
werth, professor of metallurgy at Leoben, in a somewhat 
elaborate study of the Thomas-Gilchrist process, published 
towards the end of last July, had given a table showing the 
orus from the metal, no matter in | Tespective quantities of phosphorus and silicon, which might 
‘ves . On closer con. | Teplace cach other in a given quality of pig, at the same 
ee cere want of time ene constant the heating power in the 
converter, 
Cache to ate aeeaed, eid To return to Mr. Massenez’s communication: “ At Horde 
‘ latter compound cannot exist in a the full amount of additions required for a charge is intro- 
- follows that as long as carbonic oxide duced into the converter immediately after c the pre- 
In the intermolecular reactions, (ho hate | Yious baa ye A small quantity of coke and rubble coal is 
© phosphide, and it is not until the car them in the vessel, and the whole is then raised 





a phosphorus is eliminated 
from the metal, and passes into the slag in tho state of a 
of iron, having the formula PhO, 2FeO, 
necepted by some and rejected by others, is still 


. 1 may appear to you 4 waste of time 
the phosphorus is eliminated. The 

of interest from a scientific point of 
‘practical one, it seems of secondary 
essential point of the process is the tis- 





















































n |, by two or 
bie the 


operation is stopped. 
of the metal passed 


axa te “of lime, and oxide 
reduc tin om this body, it | i suppressed, bu main- 
the carbon might burn tained at 20 per cent. of t! yy 'y not 15 or 25 per 
ly, the phospharnx would be | Hl. as oceasion may require? Is it not the chemical com- 
of the ordinary operation, and the | Position of the pig to be treated, rather than its weight, 
rr NIWid pietam in since Or het melden tes 
that the special advantage claimed a aso geged #, the spectrum 
a as soon as the blast is puton, There ix - 
Prwerat expoaring ‘was te eupproes year lng, che Rater io belgit eentALaN eck oenttio 
ofa hothlow, When the ae drops, and the yellow ra; 
raed, ram ena wb, the carbon being reduced 
© less than ont cent,, Ul barely 
a bir an foun 
uantity o| jorus 
cperatican abave mentioned 
















The q 
three 
0°76 per cent, ; and o- 
that the point at which 
stopped 











IMPORTANT “NOTICE, 


one (and that the least used) of the Argand, which he Lantern, and 76 feet to idches from Munt's Improvement 

‘tames, which shows a ‘superiority of even f2 per cent, on the Sugg Argand Lantern—this showing a difference 

over Bray’s above-mentioned 8o-candle power burner, of only 3 feet 8 inches ; andfrom this result all 

* and this whould be corrected as per paragraph J; 

4. Mr. Su joes NOT mention that the Mlat-flame actua! use," as per paragraph 5. 

Burners he cin iter beaten by Bray's 80-candle | * In view of the above, a proper estimate will beplaced on 

extent of 8 percent, inone | Mr, Suge’s recent declaration that he ‘will have nothing 

Ke Les pore n in another, bat he distinctly states | to do with challenges,’* but “will continue to give) as he 
















must be made for the defects of the Argand when * in| 


— the highest | has —- done, correct information of the results fame i 











recat i Ulaaianlng power ot Flat-flame Burners | obtained from his burners and Janterns."’ 
1" frie: 


present, Extract from the Leds Mereury, wi incl Hat, pre 
5 |p ga Mr, i , attention to the fact that “At the meeting of ose Seni rane 
pad Pers si ie vue err actual wi " | Alderman bmg a 
w test the ordinary photo- | acceptonce 
thee which is —- ie fn pin as that ado hte at | tender of i Bag George Deny 1 = apy for the supply of 


stateand our utmost effort has not | 21 new lamps, to be placed upon the pillars round the Town 
Mr. Sugg to contest the points with | Hall, The committe had tested Si and other lamps, 





'% 
of top and bottom light (ws compared | antl found Messrs. Bray's the best. t was intended to have. 


= 


reduces the total all round yield | two 200-candles power and two 100-candles power, and 4 ih 


and that the Argand barner | round the hall of 80.candles power. Mr, Lynd, in 





1d within | ing the motion, said that he bad had an opportunity of — 











secing different 4 m2 at Birmingham, and he was in 
favour of Messrs, a 
Extract from the Daily Tiree Prsss; -Abapdoen 

« Judging of the merits of tne sighs te as they appeared law 
night, on-lookers seemed to io econ that 
between Su Sawer thor and Bray’ pr at the corner 


westion of ption taken inta account, it ix 

sei ermine a marked - 

paces in avant ot of Pages yeciy wrth Sg 
are 4 

Re peepee es wished) 

Bray's ven ave ee stig oan 
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pa cea aac Reece 
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THE SOUTH LONDON TRNWAYS) EDWIN LUMBY AND 


COMPARY, WEST GROVE WORKS. HALIFAX, 
INCORPORATED BY SPECIAL ACT OF Patenteas and a wey a of Weought he go 
PARLIAMENT, ND. BU PROOF 
PP yd Avy a3 Viet.48 79. FIRE A | 78. “SILVE ME 
by eee Me ee Coed perc GOLD. MEDAL, Pn 
rin rons Shares of {0.exch THE ONLY GOLD MEDAL AT ANY Tl 


Subscriptions are invited for First Issue, 5000 Shares of 





a i a a 













Lio each, . 
pea tos, Poel on apy roel nc pene 24 
f2 Share tat 2 are ist Sep * 
fr share Frome 1” aay and £2 104, per Share gst SAFES, G 
1884 ; 
The Contract wil be lt by Public Tender on the terms STRONG ROOMS, a Es 
that Inrerest at pr aeyae cont. hyo xy ey by < = 
the Contractor to ¢ tareholders on the Capital paid up 
until the Line in open, FIREPROOF DOORS, &e., ~ é = 
DIRECTORS. 
Jour arm, 1% et Leet .C,, Chairman of the Por ordinary and ze if t 
Thames-Haven Fommpan Limited). ; 
ped Prey bane " a pi A sent y yet special risks, r=} a7 
tt! ewe tasex, Director of ou! = 
ae wat Tick Deptford Tramways Company. DEED BOXES, oO . 
means Donen “5 Esq. Ng nmap rea EA ap iS 
of the City of Brunswick Tramway Company (Limite ig 
W.H. Latireeinor, Esq,, 18, N Giierenak Road, St. CASH BOXES, 3 
hn’s Wood, N.W. 
t grasuane Monn ore, Ksq., The Elms, Lymington, DESPATCH BOXES, re 
Hants. 
Rankers,-The ALLiAnce BANK, Limited, f, Bartholomew PAPER BOXES 
Lane, K.C, ’ 
Solicitons.—Massxs, Ancirs, RANo-BAILEY AND 
Anois, 45, Gracceburch Street, 1.C., and to, Rue JEWEL BOXE?, 
% Louis le Grand, Paris, ‘ 
ngineer,—A, J. D, Campron, Eaq., C.E., 9, Victoria rc. 4 
Charabers, SW. &e., &e 


Secretarye—H., Gastnnon Tucharnpson, Offices 8, " 
Tokenhouse Yard, £,C, Vy 
Elevation. Vertical Steam Boller, ©. 


Ds lett GOODS SUPPLIED THROUGH THE - 


Incorporating the Company (which reetived the Ray Aswont in 
August eat) vith with Eievsious for which application is being 


Reg ane tones Gohan as NOZZLE AND STOPP! 
LAREBIDoa, sored’ on onbenoes papeiniion aie’ cli nick ol tke FOR ORDINARY AERATED WATER ROTILES, 
(Horner's Patent), 


‘he line already authorleed commences at Plough Lane, Datter- 
Tho only Patent for utilising old bree Co 


sea, Passing Melmont (the eatensive yes of Price’s Patent 
Win 
act oy Hiatioman, Park (often visited by 15.007 porvous at « 200 No Leakages. Easily fitted to any pr .Stogwee nk Ss: mite / 































3 Company), it ix continved along the York and Hattetsea Park 
ho two stations If Hottie breaks, 






















dant, and London, Chatham and Dover Railw, in these roade, " 
af thence to Bpeint near the Steamboat Pior, Nine Klis, Home Parces, MO seg © 1 ORS. 
ulation iv of a class requiring tramway accommodation, Nozsles, Stoppers, and Washers, 148, por grow. se . = j 
inane At a greater rato than any other Metiopoliian Extra, if Nickel Plated Nozzles, Tixtra i ted Ni / 


Vottling Machines, £6 5%. £10 tos, £0" 168,” Lottling 
mutenelen bs helng applied for in the present Royalty, £5-5%. per annum, 
cp age of the et 


Since tii es | SOLE PROPRIETORS. DAVE 


SODA-WATER AND ICE-MAKING MACHINISTS, 
mn will be seen by the a that by means of thin aystem of Tram~ 
whole + Re into direct communication with no tens 


than feven bnportant Ne way Stations, Clapham Junction (where : q : ’ g | 
Bptnese Yo hash ateret ask Rond yet ead td R. SCHOLEFIELD’S Si | 


eoeth ae ‘ef ee tate LATEST PATENT BRICK 
aBonl 




















HU}, Victoria, and the Crystal Palace, and PATENTED Lkeingi 
system in Lofdon, North and South ol the 


will he set with steel raily and granite setts, firmly em- 
Taras. of spare and in the most durable manaer, 
_» the outlays Ponewal rendered necessary in the 
ied ‘Tramways will be avoided, 
lone of the conditions requisite for the complete success of a 
By are shoebs Fish the peer enterprise, and the Directors 
the Company will be ® more than usually prosperous 


Aa the Company) the Will tr the Katonsions 
tow and Seatict Tramways, can be 


rc! Hiaatlon enn ho cbtainad 
at fons: or trom the Bakers 2 folivors of te Company. 


WIRKSWORTH, DERWYSHUR, j a sik . / 
TO TRONMASTEKS, BEONE MERCHANTS, CONTRACTORS ¥ ie 7 ; | 


AND O 
is instructed by the 


bb eshery at the Red Lion Hotel, 
at 2 o'clock 


a 
eagle 
QUARRY, 


elie ed ni starini eee oy an 


iM KILNS 
ne eal R, S. bogs ta bn porticular to hie. PAPER 


‘ho attention of wil ha long Beam 
economical making bricks by tis ring. 
Sioee Set ee st 















icks by 
10,000 
each 
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or in tho basoment, 
—-with a proper 


be 


‘be; nothing better 
apparatus the foul 


t pipe, while in 
t instead of an upward 
1. One Jesson which Mr, 
Dalle air must be 
} whsolutely safe 
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Baron's Court, Dec. 6th, 1879. 


ry of the com riceess of the system which 
' at my Tester eines Hampden House, 
see ho jeog to doubt its complete success for 


effective, and one which is not likely 
the care and attention which were 

for the very efficient way in which they 
C, fs to limited time and other circum- 








« Auercorn.” 
« January 16th, 1880, 
6 ‘in stating that Lam quite satislied with 
lan of Drains, Soil-pipes, &c., as carried 
sted for a considerable time (two and 

factorily. 

abe rs « gig 
rave Square, Nov, 27, 1879. 
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ga5 hoyses, and conse- 
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ton Square, Dee, 13, 1879. 
the be ona and thorough- 
more fect, both in theory 
tirety, . cause of much un+ 
poved ; and, ne far as a) year's 
end it as a-perfect cure, always 


Binfield, Dec. 18796: 
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drains, soil-pipes, &e., as it has 


your system in a sanitary point of 
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hw of tho former fixed on the Boil Pipe carried above tho roof, 
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is OF THE PRESS, 


draught, A yelocity of 510 feet per minute was ‘registered by an attemometer under very 
circumatances,"—‘ Balog News bs - ie? 4 

“Mr, Banner's (system thorou; effects what it proposes—namely, to render houses 
wholesome which are now mere deadly fever-traps, whether they be mansions in Belgravia 
or cottages in the cpr P. Seddon, F.RULB.A, 

“Mr, Banner's system fulfils all the conditions specified in the contract. There is no 
foul air gene . The several currents in the soil-pipe, in the drain and inthe sewer 
—a channel of 350 fect in length—have uniformly been found to be flowing in the it 
direction whenever they have been tested (and this has been done repeatedly) ; while no in- 
convenience has arisen from the removal of the numerous traps and other apparatus which 
nee thought to be the only safeguards of our water-closet system," Guy's Hospital 

azette, 

‘It is a peculiar merit of the combination that the passage of the air must be upward, 
not dowaward. + + The-atmosphere at the time of our visit to Guy's ital was 
dull, aqueous and almost motionless, yet, by testing, we found there was a decided inward: 
current at the inlets, The system introduced by Mr. Banner has now undergone a crucial 
test, and can only be looked upon as a great fail accompli.” —* M litan.”’ * 

“The conclusions I haye come to after a-considerable time spent upon their study is, 
that they (Banner's Sanitary Appliances) are the best media extant for the work which 
are intended to compass, that I can confidently recommend them, and that they ought to be 
specified by architects generally.”—-‘* Sanitary Arrangements for Dwellings.” 


ONIALS. 


all the Jaws of nature. T will only now add that the alterations you designed and made 
have proved most satisfactory, and that the facility with which the aj can be 
inspected and scen to be in order constitutes a material advantage in the System. I have 
troubled yon with a longer letter than I intended ; but when once T get on a matter of 
sanitation my pen runs away, Again thanking you for the valuable work you have done 
here. “1am, &c., “ Mavcrni, Henry.” 
“‘Hanton Hall, December 13, 1879. 
#1 was yery much pleased by the way in which the Banner of Sanitation was 
carried out with regard to my house and drains, and consider that it was a complete success. 
‘E. HENRAGR.” 
“Monk Tower, Lincoln, Nov, 
As far as I have had experience in the Banner System of drainage, it has aas 
rfecily at Osberton, but of course a few months ia hardly sufficiént test, It 
however, that it is impossible with such an arrangement for sewer-gas tofind its 
the house. “F. J. 8. Bory 
“ Bedford House, » Dec. 1 
The sanitary alterations carried out at my house have given ug. complete sal . 
and entirely removed the offensive smells. of which we so frequently had to complata before, 
The system you have introduced seems altogether the most perfect Dhave anyw' als 
nore Eason ee agg 4 
“Moreton Pinkney ’ 1» 3,0 
“The sanitary work done by you at my vicarage in 1877 bas proved quite 9 z 
and I never lose an opportunity of recommending your system. ; rr 
“have had, Lam sorry to say, too much experience asx to the absolute 
attention and alteration being required in the drains and ventilation, Hye in the mor 
cently constructed and costly mansions. “Roseet RAWLINON, CB, 
*T believe in your cowls, and I think at probally T aus as ii jad, , 
be had, yet I candidly confess that if 1 knew of a better cowl I 


HH, 
. The Banner system has now been in use at Guy's 
weathers, and i found to continually withdraw from the , ts 
wice-pans, &.,.of the different wards, ull foul air or gas, 
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versal 
aK. “ Arravn Briotane, FURL 
“Your System at the Infirmary, Ryde, continues to act perfectly, and Tam 
applying it in all cases where I have the opportunity, fh | 
“THomas Hertver, Architect | lope reenioes 
“have no hesitation in saying that Mr. Banner's System ' a 
that he has succeeded in rendering a house absolutely secure against 





Most ‘ 
of enemies, sewer-pas. 1 must say, in justice to Mr, Banner, patent pra 
i ehcenamlen, vomeseete, mest. sey, ie Saletan scooter GUaeke aeaoaamal 
all the combined talent of the best sanitary authorities of the day 


“MAJOR L. 5 iN, ROE” 
OE Se Be 
T have the re toe! cheque harge of your a5 
his works to our entire satisfaction. With regard tate a of the Ce Js difficult to 


with the absolute certainty in the t ost the Church ; 
tho} iy omeep and Niegupe the Church of the d fey my 

to mn me well-nigh to the death avy Sunday there can be no 

on the dr. some thinking 

others (and these latter the best are of opinion 
that minished them, 1 hope we pecegiec ho Syle cinglenscr cig 
inlets made, and then J shall be able to let you know exact) fully we think of 


your simple and yet admirable and clever invention, to wheh Iwish al pean encom, 
«M. F, Beenie.” 


manner of doubt; the only question is as to their efféct up 
that they have increased there while 
they have considerably al 


oe 


Gale petites RT i 
2 of notes of ex: ents mm patent 5 
ote conclusi Pola.» atone volume ot passing th he san portion of the 
‘ ata y of 18°72 miles per hour draw the inside pipe another 
| | of air which is equal to ag-raper cent, of the'firat volume, + % tee... 
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SUPPLEMENT.) 


(XXIV, IRON. cage Mav 7, 1886, 
i GOLD MEp, ; 38 EXHIBI7y, 
0 FOR INJECTORS, 1878. c 


HANCOCK 


[NSPIRATOR, 


CAN WE PLACED 





ENTIRELY 
HIGH ON THE RELIABLE POR 
ENGINE, FEEDING THE 
DIRECTLY UNDER ROILER ON THE 
THE DRIVER'S RO\D, AS WELL 
siriome esi AS WHEN THE 
ENGINE Is AT 
REST. 
CONNECTIONS 
ANSOLUTELY Ba 
TIGHT. WORKS EQUALLY 
NO SIRAM OR Ste? 4 - a oe: WELL WITH 
WATER ON TRY, == Se RE Eee ee eo re ne HIGH OR LOW 
POOT-PLATR. : _ : = STRAM, 
DESIGNED SPECIALLY FOR PLOUGHING & TRACTION + 
C Pattern, reo ENGINES, CONTRACTORS’ LOCO’'S., &o, ee? e seep: ‘tern. UNCHES 
one gngn ren A Pattern, PIERS Rta COO i ae 
‘te Works with etpssgie Bont the Vessel ie Rolling 
ing. 
THE OPERATED Can be Started Instantly by Anyone. 
ONLY PREDER STEAM 
THAT BY THE F 
WILL WORK} 
ON MOVEMENT 
THE ROAD. 
OF A 
No SINGLE 
ADJUSTMENT 


WHATEVER. 





LEVER, 
Ovenriow 


f over 9000 IN USE. 


Best Boiler Feeder Known. 


COMBINED PUMP AND INJECTOR. 


All Sizes Lift Water 25 Feet, and work with 
Guaranteed Certainty. 


No Adjustment, Automatic or Otherwise, 
for the Varying Steam Pressure. 


NO MOVING PARTS, 
Will work hot or cold water. 








THE HANCOCK INSPIRATOR CO., 


85, Queen Victoria St, London, E.C., and 41, John Dalton St Manchester. 


' BRISTOL: a =: K. STOTHERT & CO. GLASGow: Rainege 35 ALLEY & MACLELLAN, 
LEEDS: NOWDEN. N. 


& W. D » JOHN DONALD & bot 
NEWCASTLE: , ) MENZIES & BLAGBURN. EDINBURGH: ,, MILLER & tag 


RPOOL:. » ALISON &GALLAWAY & CO.|BELFAST : » J. & S. SCO 
PORTSMOUTH . VOSPER & CO, DUBLIN: ” Parashat. WEBB, & G0. 


























i » However, were 
only attached to two courses of masonry their efficiency 
was reduced from ecyabling the structure to resist a further 
40lb. to 3: 1b. of wind, 50 that. the total amount of wind- 
Pressure tequired to overturn the bridge with a train upon it 
was only 34 Ib., and without a'train gi lb. The calculations 
which gave these results were based upon the hypothesis 
that the lee girder and: cross bracing was entirely pro- 
tected by the windward » and the piers sufficiently 
strong to turn on its lee cutwater column, They were con- 
sequently maximum results which could never be reached in 

», however ; and any endeavour to ascertain how much 

wind- re per superficial foot would be required to 
overturn the bridge was, he remarked, perfeetly useless, inas- 
much as the strength of the piers was oe dependent 
the strenth of the bracing, a point which no amount 

of calculation could ever determine, owing to the design of 
the piers and the absence of exact particulars as to the state 
of the bracing at the time of the accident. He then went 
on to remark that it was needless to try to arrive at more 
accurate results, inasmuch as those h never could be 
reached were still less than the estimated force of the wind, 
Although it might at first sight appear that the remaining 
portions of the bridge being lower and of less span, that 
a Ree be more stable ; such was the case only to a 
li extent withouta train, the maximum force of wind 
to overturn the 145 feet spans would be 76Jb., 

and with a train 37 1b, Cut-water columns had an undue 
portion of the weight to support, and had to resist the 
et portion of side pressure, owing to the shape of 
piers. After entering into some calculations connected 
with the bracing he went on to say that it was as 
logical to endeavour to ascertain the exact manner in 
which each portion of the bridge fell ay it would be 
to speculate as to the manner of falling of a set of 
nine-pins. It was reasonable to suppose that the portion 
with the train upon it was the first to go; as its stability 
with a train was much Jess than when without a train, the 
remaining portion would be pulled down by the falling 
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fallen in any one of many ways. In pondering the question 
of restoration, he stated that the present bridge could not 
be reinstated as a single+line bridge without rebuilding 
nearly the whole of it from the bed of “the river, and that 
therefore the £120,000 which had been set aside, although 
pussibly sufficient to restore the bridge to its state before 
the accident, was quite inadequate to render the bridge safe 
fora single line, He stated that the proposal to build a 
new bridge alongside the old structure, and brace the two 
together would be somewhat hazardcus, inasmuch as any 
por ee in settlentent of the foundations would render 
the bracing useless, and might ‘induce strains in the piers 
and bracing, the amount of which it would be impossible to 
determine. He therefore proposed to build new piers in 
line with the old piers, place a girder from one to the other, 
and on this girder rest ot girders peril the railway. 
As the new piers would be designed to take all strains duc 
to side pressure, the old piers might be utilised in their 
present form, and the old girders employed, whether it was 
decided to have a single ora double linc. He stated that a 
double-line bridge mi ught be constructed in this manner, in 
which unbounded confidence might be placed, for a sum not 
coy exceeding that which would be required to reinstate 

d serry structure, so that it might be sately worked as a 
single-line bridge. 


SSF, 
SCIENCE AND ART. 


¥ 
Av the banquet given the other evening by the Master 
and Wardens of tne Clothworkers' Company, in their Hall, 
Mincing Lane, it was announced that the Company had that 
day voted two thousand pounds to the Technical College of 
Haddersfield. -" ’ 


Scnoor, ov Pracrican Fine Axr,—The City and 
Guilds of London Institute have given a grant of £200 lo 
the School of Practical Fine Art, King's College, London, 
towards fitting the rooms and gallery with art appliances. 
The tors of the /i/ustrated London News Wave oflered 
this School of Art three drawing prizes of the value of ten 
; Tae InstrrurioN or Civ. ENGtnters.— At the 
meeting on Tuesday, Mr. W. H. Barlow, F.R.S., Pe 
_sident, in the chair, Ferdinand de Lesseps, G.C.5,1,, 
was clected an. member, in succession to General 
tt casheeslar Gibbs est paediot-ty the secesiata.pro- 
to en, act 1c pro- 
\secutton of the Suez Canal ae 

Lonpon WaTex Surriy.—The Council of the Society 
of Arts have decided to summon a public Conference to 












rh: 












ironwork assisted by the wind, and each portion may have - 
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OYAL INS cov Gi Burra. — At the 
annual meeting o! fastitation, held . Saturday, Mr. 
George Busk, F.R.S., treasurer and viee- r 
chair, the annual report of the committes of vis ‘ 
pg 1879, testifying to the continued prosperity» 


cient management of the institution, was read and 
ed, The real and funded property now amounts to 


ved front the contributions and 


donations of the members. Forty-nine new membors paid 
thelr admission fees in 1879. Sixty-seven lectures and 20 
Friday evening discourses were delivered ia 1879. The 
books and: pamphlets presented in 1879 amounted to about 
278 volumes, making, with 509 volumes (including periorli- 
cals bound) purchased by the managers, a total of 787 


volumes added to the library in the year.) hanks were 


voted to the president, treasurer, and ary, to the 
committees of managers and visitors, and tu 
for their services to the institution during the past year. 
‘The following were unanimously ¢lected as officers for the 
ensuing year ;—President, the Duke of Northuniberland, 
D.C.L., LED. ; treasurer, Mr. George Buyk, F.R.C,S., 
F.R.S.;_ secretary, Mr. Warren De La Rue, M.A., 
D.C.L,, FURS. ® 
Nortit or ExGLaANp MiINInG AND MBGHANICAL 
ENGINERRS.—ALt a meeti 
and Mechanical Bagineers, in the Wood Mé ie 
Neweastle, on Saturday last, Mr, Ge C, Greenwell, ¢ 
resident, in the chair, Mr. William Logan of Lan, 
foor Colliery, read a paper “On Safety Mooky.” The 
writer showed that although for twenty years safety hooks 
had been before the public, yet still a great number of deaths 
take place from overwinding in pits, The statisties from 
1855 to 1879 gave the number of deaths at 178, or one 
life lost for every 23,373,877 tons of mineral raised, and 


one for eve 


of the Instit eral i 


64,451 persons employed. Mr, TL Hall, 


Mer Majesty's Inspector in Lancashire, states there is 


one fatal windi 


oO 


f windings. 


accident in every nine anda half millions 
‘or the purpose of preventing the loss of 


life, destruction of property, and stoppage of work from 
overwinding, numerous inventions had been brought to the 
notice of the public; and for the purpose inyitin 
discussion, the writer described these inventions in detail, 


I 


nestitute 


and he magueted the appointment: of a committee of the 
for the purpose of completing the investigation,— 


In the course of the discussion which followed the reading 
of the paper, several” of the members a) of the 


si 
for 


or i 


stion, and a vote of thanks was awarded to Mr, Logan 
8 paper.--Another vote of thanks was awarded to 


Mr. Thomas Hepple of Urpeth Colliery for a paper read 
by him on “ Cranston's Rock Drill.” 
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MEETINGS FOR THE WEEK, 





MONDAY, May 10. 


Rovat Unerwp Services Lestrevrios.8.j0 pom. Sip William ~ 
homeon, F.R.S., on Ih ents in his Patent C An 
KOVAL GHognarnicat EY s8, $0 p.m. 


Art Decoration and Furniture in G it Dom: 
Plate, Gas-fittings, Bronze, Brass and Work, 
Nationa Soca Scumce Association, Dr, Mos, Gartett- 
Anderson, on Educational Prossure, ad ey! 
Lonpow AND Minpiesex Arch #oLoaical Association.~& pm, 
IwarrruTton OF SURVEYORS 8 pam, ~ 2 “le 
TUESDAY, May 11, 


Rovar Coronas Instrturs.—8 p.m, Professor WLI. Thitelton 
on the Botanical Enterprise of the Empire, 


* : x pm. 
Years’ Statistics of Hritish apes 


Socinry ov Attrs.—8 p.m, Cantor fe, Mr, RW edie) on 
aeons es atlore 


SraTisTicAL Socmay.—7, 


Ten 

.) a. Myr, 5 RS, 

and Ate dM Gilbert, BARS co. the Mom Prone, tpt 
Coane tion and Prico of Whoat over the Harvest tAgaegy, 
vo 1By ‘e 


Institution ov Civit, Exons oh 


ture and Testin, 


Y 1, Ma! 
¥. Bi Seott, Ch, and Mr. Gilbert Re fecdgrave, on 
eof Portia Cc a) foe vie 
on Portland Coment Concrete and 5 


Mr. Joho Grant, on Portland 


Weather. 


Rovat Honticurtunar Societt.—2 pim, © 
Proroorarnic Socury 6 pom. 


Rovyar Inarerurion. 3 ear Pie oe: 


1. Captain P. G, ©: 





of its 


Honovooicat Insrrrure.—8 pum, Special Goneral Meoting. 
WEDNESDAY, May rs. 


Univeasiry ov Lonpow.—2 p.m, Présentation Day. 
Amaraun Mecwanicat Socimry.—8 pam, Anniversary, 


Grapine Socinry.—8 p.m. 


Soc Taronarn Exotrents.>8 pay. Dr. C. Simons, 
FRCS, onthe Use of the Dynaeees Bidctslo Current Houieutvars 
and Metallurgy. ops We 


GROLOGICAL Society. 8 p.m. 


Hoxovooiwas, Insryure.—8 toh 
tt 


Some Applications of the Mic: 
Hocnete or Agni 


and Properties of Mlast Farnace Slag, 
THUKSDAY, May 1. 


or Antsy 8 pom, 


Roxie InereruriaN,—3 pom, 


Mode 


Mr. W. Chandler Roberts, ow 


Churtes Wood, on tho Utitiiatlon 


. 


et 
Professor ‘Tyndall, oo Light toa 
Kovat Soctnry Cie. =6,39 Ram.” 
MATHEMATICAL Society, <8 pm. 


Soctst¥ vor Ewcouracemant opt Fiat Anrs.—6 pam, Dr, 
Phoné, on Travels ia Asin Minor, - 
Socrtty or ANTiQuanins,—8.99 Pull. 


Rovat Soctery.— 


Nariowat Hasan Sedtneveos p.m, DroS, Wilks, on Overwork 
and Underwork. 


of 


Socimpy ov Anrs.—8 pam, 


‘Applied Chemlstry and 
Physics.” Profeasor WG Adams, F eis ton tha Optical Propectioe 


he crea Aston Discussion to 


rystals and oft 
be po ha by Dew. Sputtios 


FRIDAY, May 14. 


Rovat Inert UTION.=& p.m. Weekly Meeting, opm, Lord 
ot Lae pp crate in Guemany. in 


ERE TY Micnoscoricar Cuve.—8 p.m, | 
U 8 Ixapirutiow.—§ pm. C. 
STN on the Tactical Aspect ot the Tiutingiton of Ocoae, 
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RAILWA YS & TRAMWAYS. | 
THE TAY BRIDGE DISASTER. 


Tt into the Tay Bridge disaster was resumed 
on last swotk in Combulttes-soom 1,0 the 
of Lords, before the Wreck Commissioner, Mr. 










had 
unidered the best to make observations as to the pressure of 
the wind and its velocity, The heaviest gale he had ever 
known in this country was that which occurred on the 8th of 
December, 1872. Its greatest velocity was fifty-seven miles 
‘an hour, but its mean velocity was forty miles an hour; the 
whole distance travelled in the day by the gale having been 
918 miles, He recollected the gale on the 2nd of March of | 
the present year, which was continuous, and reached g§o | 
miles in the day. That way the greatest run in the course# 
of a day he ten wining sl epee oS 
below forty miles an hour, The wind pressure of the gale | himself that the design was suflicient, and, if the founda- 
in in po lb Foc ealowhuiSiomaures thadh salt tions had turned out as originally expected |, ‘the 
ot 0 id rye ida cenmsen rp urwlice, | would have been sufficient for their . Tt was 
bed ore sic cand py oe ed ne feet as to they reached pler 15 that th agape cad vt “ead 
the gale which occurred.on the night of the Tay Bridge peel Dede airman putting two addidional cylinders, 
disaster, and there was no more disturbance than on any com- 4 of this ord iven to bore alresh 
mon blowin gale. Greenwich was out of the current of the anil in compeqaeace of this ordets were i 1 of 
nam, and foe prossaro registered wanGib. Heknew theslte | he, Tewwlt was that they found a borer gar res 
of the Ti Biitige, and force of the wind coming down sbont_ 14 fost where they ‘bad ex to ‘find 
the river t in cettain directions would, from the con ie Sounesion eee a pea ee = _ 
formation of the land, be greater than in any other place in las "Tne qunaen mee. nae te Rensiteaiton = to 
Salis tie piottet dese sx rte opmd bo ohoved wen | Mustber tame sould bath or sight calusnn, on tie pies: 
ecplosta ic himse re ie isix © 8, 

Hed Abe pee rtrd af Grnmwih he ought | could not gt she are wich ig that he eld with a : 
be so Ib, at Greenwich might be something hetwen 50 and Hopkins, Gilkes, and Co. were the third from tholowest of : going, the pier : rf 
100 Ib. in such a place as at the site of the Tay Bridge, To pe pinsecbe we De et ie ow after another, (To Me. om ‘ ¢ Bo ua 
establish acstracture of safety they ought to go higher than ied euaciaded thy Desptals ai aa J ofthe ‘pty . vali 

Sect an eould the cided ti culty of the foundations led them to make some alterations 
10 Ib. Anengincer should have provided for t20.1b. If | in the span as well as the columns, ‘The iron piers 
erected was subjected to a great pressure, it could much more expensive they «were led to.increase a 
cee its from 2 ier specceuary in rsomy Provision | and strength a the span which in a way affected the stabil 
a porn paneesrs pNafobees not reg Pann hes 7 ve case | of the bnilding. The ultimate result of these alterations 
put na yee eg her was to place a weight of 2} tons per square foot apon the 







rare oo be = these per grater The ms rm 
orm was that which present, the least surface 

and which, during a peried of 20 years, he had found the 
most advantageous. twas that form he had for 
the Tay Bridge. With the assistance of Mr, Allon Stewart 
he had worked ont pon gaveeie tay sn t ac 1 havi , 
one or two matters ; and, in order to clear, 4  resul f ‘a 
communicated ‘with Colonel Yolland, He had satisfied ‘until they got he sides of — 



















































































































pushed 
would return—=(To Mr, Balfour:) A bridge | foundations. ‘Ihe 15-inch columms were always intended to 
have a thickness of 1 inch, and were made that thickness, 
while the 11 inch columns, which were designed to 
ms inch, were ae to 1} oe nf and pcr 
nm constructed so as to era stro than 
very important consideration as to the effect of the | the ties, according to the tensions which’ the care iron 
the wind, whether the girders and portions of the | would bear, With regard to inspection steps «were taken 
‘were reall see gaara Gecrge Gabriel | to secure a thorough and efficient inspection of all parts of 
py soem ae ul ni all sal Cc an he | the work which proceeded. He never heard any com- 
‘ any with at Pee veke: | plaints made as-to the cast-iron, With regard to the 
soibeirk. he yun ikea b th regard to veine 'Y | suggestion that the malleable iron tie bars, sent from 
pressure. cory of resistance was almost | fiddlesborough to Wormil, were not tested he was not 
It 0 adh igen the velocity of the | aware of his own knowledge that any tests were a ; 
gl diy ot testi must be | ‘He knew that pieces of iron had ‘been selected at random, 
welestinatake's was a difficulty in | and sent to Mr. Kirkealdy to betested, He himself. care- 
ty Haha with the 2% ee felly  fempected the work time to time, The work was | 
e . A perke good order and was well executed, 
- bscnnadimaarna my. eo mages Foor sail \eSuclor pesca rejected. He did not believe that 
eta ‘nalatlty ot “gard forty | there was any foundation for ‘thinking that the holding- 
fit betmaen the walecite gat (unt oF 320 | down bolts, which +held ‘the ‘base plates down, came away 
roatatioally trled ee e<rt.e pom from the concrete when they were screwed down, The | 
ray ae woul Thea mutans Pres | inspection of General Hatchinson, the Government inspector, 

te added AD nse ype oct be was one of the most severe he had ever seen, 

t according to other.auth — che:pies- Mr. Ridder reed extracts from a lat 


a plate with the same velocity of the 
\Comalanionar) Cyclonic storms occurred On the 13th of 


tly. Mr. Robert Henry Scott 
’ reported that two of t 
she Mateordiogicsl Ole, said (in | thet he Stet sade thom sons 
ane be pentru d at | iron bands, (JExamination 
ry wh om nye ha consequence of that letter 
from GI usps he colamns, and found that three of them had been hooped, 
ee Segoe i He was puzzled at the cracks appearing, but as there bad 
AN ye age leiee Gf miles | been severe frost he thought they ocourred through the con- 
Salas Y siaty consecutive | traction of the iron, ‘The cracks did not inthe least weaken 
ayers at Gay ni aeveleyty of the colurans for. the parpones which they hed to fulfil 
recoriled set hey mn 6.25 4 bridge was thoroughly attended up to the date of the 
Bec ty 15 107-48 | accident, and he did not know what more he could have 
rye 7-45 to qi done. After the accident he was called from his bed and 
40 pm, i110 miles. | went to the bridge by a special train, Hehad thought a 
great deal about accident, and his opinion was that i 
cause Was the capsizi the wind of thesecond-class car- 
‘into, 








ey «ey was much safer than one which stood 
stilts. the experience of late years of the force 
the wind, he should not trust to the piers of the Forth 
without some lateral supports.—(To Mr. Trayner :) 
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pressure 
upset the carriages; and pressure 
the bridge. Indications way in 
the bridge gave way led him to infer (hat a 
cause of the disaster, If the two last carriages did 
| the rails, and come into collision with the leeward 
that was a sufficient cause to produce a 
account*for what happened.—(To Mr. 
designed several bridges, but there 


i! 


sq 
fe Ib., but “he was travelling out of his province. The 
lowest diagonal tie was the one which wouid have had to 
bear the greatest strain, and would therefore give way first, 
Tt was necessary to ide for a greater lateral pressure in 
the Tay than inthe Forth Bridge, because of the smaller 
extent of the structure of the Tay, It was easier to design 
a stable bridge for the Forth because it was broader, but 
designs were prepared to meet wind-pressure whether the 
igen “ or plang vr a if _ ~— 
inst the con! us Jattice girders it would 

sufficient to upset the bridge. He rather doubted whether a 
second-class carriage woul! have suflicient strength to 
knock ‘out the ties and struts - a collision, If it went 
against the ties and struts at a high velocity the carriage 
‘would have‘been broken, but it would have told its tale on 
theiron, (To Mr. Bidder, Q.C.:) Me did not think that 
the piers gave way first, but that it was the girders that had 
given. Any lateral pressure or blow on the girder must 
ultimately be transmitted undiminished to the lowest part 
of the pier, (To the Commissioner :) The marks on the 


ager ht beet shock to the bridge. The 
holes should have been 


hi 
uare, The bolts would be 
likely ‘to bend untilthey got a on the conical side, 
It was possible that the bolt holes were conical, All 
the piers had gone ‘at the base. That he expected, 
because when the ties had me the columns must 
turn ~upon «their bases, for ‘there was then nothin 
‘to prevent each column turning over. The pier di 
not go as an entire structure,-Mr, Webster, calling atten- 
tion to the witness's remarks as to the bolt holes, said that 
ion that the conical boring of the holes enabled 
thecolumn to slide bodily over had never been made by any 
witness, —The Commissioner and Mr. Barlow expressed the 
that*the suggestion had been made to the court.— 
witness (to the Commissioner) continued that he had 
never turned his attention specially to the subject of wind 
pressure, Ifthe L girders were connected at the top of 
prod! 27 their stiffness would have been greater, There 
have been no difficulty in connecting them ; but he 
did notsee that it was necessary. The narrowness of the 
piers had not contributed to the catastrophe, and it would 
not have added to ‘the strength of the pier to have had two 
columns outside instead of one. If the lower part of the 
18~inch column had ‘broken the bridge would have'come 
down. A second column at the side would in that case 
have aided strength—(To Mr. Barlow :) Had there been 
two outer columns one had broken the other might 
have ‘saved ‘the pier from coming down, The columns 
without braces would not stand. There was no ‘evidence, 
he thought, that the piers had gone for want of width, 
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NAVAL ARCHITECTURE. 


Tur Calais-Douvres commenced her regular service be- 
tween Calais and Dover on Tuesday, 

Exwiprrion oF NAVAL AND MARtNt ENGINERKING 
Mopxs,—A large and influential committee of shipbuilders 
and marine engineers has been formed in Glasgow for the 
purpose of promoting an exhibition of naval and marine en- 

ineering models in Glasgow. It is pro that the Ex- 
fibition shall be opened in the Corporation Gralleries in 
November, and remain open for six months. Mr, James 
Paton, the superintendent of the Cilasgow Muscum and 
Galleries, has been appointed secretary to the committee, 


Disastexs AT SeA.—There were 25 British and foreign 
wrecks reported during the past week, making a total of 


forthe present year, or a decrease of 81 as compared 
with the conreepantin fod of last year. The approxi- 
of property lost was £535,000 including British, 
The Bureau Veritas has just published ‘the 
statistics of maritime disasters, reported during 
of h, 1880, concerning all flags :—Sailing 

vessels reported 


sag, 4 et te Nor- 
wegian, 10 German, : itch, 3 Danish, 3 Italian, 3 
‘portage ese, 2 a i i Swetilah urkis! 











bree 1 Austrian, 

J Sores included fd en missing i hacia 

num 1 re} fi camets 

reported log Eaglah, 2 French; total, 11. In this num- 
ber are included 1 steamer reported missing. 

Hex 1g SmiP BACCHANTE.""-—The Bacchante, 

tsi ona of Wales 

: and saluted 



































eA | 
i 








; oeee. 
y ae nee RS 
TiAreman's Bowen Lrerwos.,. wee (Mat) oga9 
Buans-Finiuens’ Larne... 1 ate ge ne (iust,) 99 
Uninsation ov Tinwepetnow Wastu we hee ae “qe , 
Stac Cement ws rn oe cae NO 
Ovun Traps Sumwany ca fies ake qo 
Oceastona:. Noras oe dh yo 
Semyce ano Awr ee a3 
RAttways ... ~ ve om ” eee ore 
Navat Ancurrecrunn ,,, o woe wee tit eee, 338 
Noriows OF BOOKS ane sees tas te case 5 
Factony NOres..0 0 ns ores las e LO 
Trow AND COAL TRADE REPORTS 4,0 ore tee aya 6 
ContinanraL Mining AND MerALturay 4. os - “gg 
New PATEWTS 4, oem esse lan ome OO 
Commence “6 “ o ey ray a ou ~ 539 
Taw Inon Trane ov rite Cowriwant in 1879. aeons ait 





OFFICIAL NOTICE, 


ALL payments for Subscriptions, Advertisements and 
a reg - P oe ee to the 8, ag: 
t Strect, E.C., London, Cheques and it ce 

Orders tobe tonde" payable 40 ‘Penny ¥. Nursey, and 
crossed “ London and County Bank.” 

Advertisements and other Business Communications to 
be addressed to the PUBLISHER, : 

Zo ensure insertion, Advertisements should reach 
the Publisher not later than Thursday morning. 

Communications on literary subjects and books for review 
are to be forwarded to the Eprrox. Anonymous corre- 
spondence will be wholly disregarded, and the return of 
rejected MSS. cannot be guaranteed. 


All Subscriptions are Payable in Advance, at the 
ollowing rates per annum, including postage ;— 


The United Kingdom. wi Pr as £1 6 

British Colonies generally and United 
States o ‘ " a on 1 1 0 
India, China and Japan oe o a 11 0 
South America, Kast Coast ..° 4. te 1 tm o 
o West Coast ., 115 0 


Egypt and 
Purthor ioformetion crite wepplled Oh -applicailon do 
ul rT information wi su 104 ON application to 
the Puniisimr, 161, Fleet Street, London " 
FRANCE. 

Messrs, GALIGNANI (Baudry, Jeancourt et Cie.) of 224, 
Rue de Rivoli, Paris, will supply thick or thin copies of 
TRON on application, and will receive subscriptions or 
advertisements, . 


- THE UNITED STATES, 

Messrs, WitLMER and Roorrs, Beckman Street, New 
York, will supply thick or thin paper copies of TRON on 
Application. 


NOTICES OF BOOKS. 


Bristol, Past and Present, Bristol: J. W. Arsswortn. © 
A story of this, one of the most ancient and im- 
pena of the great towns of England is now being pub- 
ished in parts. 1t will be complete in three volumes, the 
first two Hf devoted to the civil.and ecclesiastical history 
of the city and issued together. The subject of the third 
will be Modern Bristol. Judging from the first instalment 
the work seems likely to prove a valuable addition to the 
long list of local histories, It is beautifully illustrated with 
very effective wood engravings, the paper and printing 
are both of a high class, 


The oo of Europe, 


. 











BOOKS RECEIVED. 


A Deseription of the Differential Expansive 
En ~~ By Henry Davey, M.ALCE. Toatent A 
and FN. Spon, 

Brazil; The Amazons and the Coast, By H. H, Smith, 
London; Sampson Low and Co. 

Bristol, Past and 
F.S.A,, and 
Tarren ; Brist 


Present. Part 1, By J. PF. Nicholls 
John Taylor, | Tendon’: . Geifth and 
as, 2 valved ‘by C. W Hastings, 
Gas Works Statistics, 1880. 1 y C. W., 
London : C, W, Hastings. > 
On the Regulation of Production, By R. S. Moffat. 
London : Tinsley and Co, 
Pocket Mining Atlas, By Edwin Bolitho, New York: 
re. e—yhoy, booe Mining Yournal Office. Wa 
Practical Boat-Building for Amateurs, By A, Hilson’ 
C.E. London: The “Bazaar” Office. 
Prinel of Agriculture, By Albert Carey, London; 


urby. 

The Gas ancl Water Companies’ Wer eg 1880. Edited 

by C. W, Hastings, Mouton . W. Hastings, 

The Great Artists -— seabs Wace, Meld Baaerorne Lon- 
don ; Sampson Low.and Co. 

The Water Supply of the Metropolis and the I 
‘Transfer of the ‘Water Companies to a Pablic 
pg By J. Quick, M.L.C.E, London ; E. and 


Winding and Unwinding in Collieries, By C. M. Perey, 
Ins edition, Wigan: Ohbserwer Office, < 





; 


NEW BOOKS. 


Qualitative Chemical Anal; 


A. Course of 
vi Byo. 


. 5th edition, 
Annual tor (The) of the 
Applications 
New 


of Physical Forces. 
ee sion Se (No. 6). Seifies 
 8v9.. Chatto, 


Edned by 
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By"A. Guillemin, 
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’ 3 stations. Clapham Junction (where over ms 

bar ieyets ah ot Soe ee Sa. ae viffin | trains arrive and depart every day), Wi ‘ 
: nee York Road, Battersea Park Road, 's Road, 
Wandsworth Road. These stations to different 1 shipbt 


Co. 
Dasraction rapt ges fa &e., in Western India. 12mo. railways Cringe with oy — i hoor rf ally 
¥volution and Involution. By G. Thompson, 8vo. ‘Trubner anya Coys pee hic arey act ey t con aaltoor : au 


Wements of Pharmacy ition, | system in London, north and south of the Thames. The 
Bvo/ *sleophia nad co! G, 8. V. Wills, 3rd edition, | ree will. be laid ‘with steol rails and granite netts, 
: the Remote Cawse of Epidemic Diveases. embedded on a thick layer of concrete, and in the an 
i pda i Port 2, 2nd edition, Bvo. Rogue. oe ma pacer * . oy mo carn be — 
“ " Zi len. re neces tar . 
ving pr grr pooner) Rg pers The sathorised capital of the Company is £70,000, and 
Great Artists (The) :—~Michael Angelo). By C, Clement, ee ae ag nt — bye eat on” 
* Bvo, Low and Co, C10 each, he surplus « ,000, w= 
I tlack- | the amount required™for the present lines, will be appl 
neon Te a MoS). Alea sien to the extensions, and the unissued aueen C peng as 
\ of : c Pyndall, . | bewpplied to the same parpose, and such shares 
ren cenncar pad co yon TAR SERENE an in the first ree Bt mn far to the allottees of this 
Hemicyele (The) of the Palaly dex Beaux Arts, Taris, By | issue. A 
Pau) Delaroc 


he, Bvo, Low and Co, eee 


Jn Search of pho By eh T. Ansted. Bvo. S.P.C.K. 
Natural Dist ambles). Rs 
Pooks and Ditches,” Hy M. C, Cooke. 8vo, S.A.CK. IRON AND COAL TRADE 


| History Rambles). 
migises Dapuenion Ihe) of Trade, ByW. £. Smith, 8vo. REPORTS. 
Trubper So. 


ul le 
Sclentifio Steucture (The) of the Universe. By G. A, Mon- BARNSLEY AND SOUTH YORKSHIRE.— 
" yi see ee and hat Rev. 'S, Haughton Business in connection with the finished-iron trade through- 
Six asi yon oe y: BY Se ee * | out this district is not so active Rabie mop mpel 
‘ Ne 7 yet some of the works seem to be fairly off tor orders 
esc. By J, H.Balfaur Browne, Avo, Mace seily in the year. ‘Those at Milton an Elsecar are dothg a 
Peres Seo: steady business, whilst at Thorncliffe, where a good deal of 
——————————————— gus apparatus is constantly produced the men have no cause 
to pga kere The fecayfities are saneged <r the most = 
with repairs conneeted with collieries and similar works. 
FACTORY NO TES. The production of pig-iron does not vary a great deal, the 
doute . piles. baving, made no tenn en to the 
1 R make, ‘The chief supplies of iron ore used in the district are 
REMovAL.—Mr, J. J. Bodmer, mechanical engineer and | ting obiained from’ Lincolnshite, but some litte is being | 
inspector of railway material, hax removed his oifices from got at Thorncliffe, Church Lane, and in the neighbourh 
aa id Street 10 Dashwood House, New Broad Street, | oy Hasethead, There is very. litle to note respecting the 
Cy ‘ coal trade, and although the district possesses some of the 
Soutn KENsincTon Muskuat.—Visitors during the | finest collieries in the United Kingdom and two excellent 
week yr ist Mayi--On Monday, Tuesday and | seams of coal, the pits are not working on the average more 
Saturday (free), from to Ney M4 10 pms np 12,683 than four days per week. It is true there are exceptions to 
ii, a aia aut yee adie other Collec: | the rule, but these are comparatively dew, and occur at col 
re ie On ot ay, — ay and Wriday (admis- | jieries where large contracts are on hand. The house-coal 
sion 6d.) from hong vt gt 4 stent’ ‘ 32 5 Mercan- trade, so far ps it relates to the Barnsley and Silkstone seams, 
4 Manne, Bu I ig ny a, an om er Collections, 1315 | isin a very quiet and unprofitable condition, ‘The London 
“t I7Ad3- Total trom ne rch ara week in former | trade shows very little, il any, change for the better, the 
? Tats »  Fotal the opening of the Museum, | coalowners being fing: 3 outside the market, Local sales 
ATERVROOPING LraTueR,—A new method of water- Ppa sagan pl prep ornate Ake Sw 
Lg i been eatery d adopted by Messrs. | trade is rather brisker, a fair tonnage being sent to both 
. oot ne pe of 8 “nt }, the well-known makers | }Jull and Grimsby for shipment. The question of the prices 
of panies, :Ge. This method, which seems to be | gt which hard and locomotive coal shall be supplied by con- 
yo v — epprcatioos, so acts upon the | tract occupied the attention of an important meeting of the 
rly or ee thing more than 6) per cent. | members of the South Yorkshire Steam Coalowners’ Asso- 
water after an immersion of five hours, | ciation, which wax held at the King's Head Hotel on 
Tathe vin a absorbs 25 per cent, of its weight Tuesday, The meeting, which was called by circular, had 
y a eed i bn e hen at leather is evidently | seference to a pending contract for 40,000 tons of steam-coal 
a pted manu! “— i matier buckets, leather | for Russia, the extension of a Hull contract, and that for 
id bop eee e fibres being arrested. | the supply of locomotive coal for the Midland Railway 
ant oc! ee eather so treated, last, it is | Company, whose contract, together with those of the Great 
twice as mR on made from the ordinary sort. Eastern, and Manchester, Sheffield and Linconshire Rail- 
B Sovrt LANCASHIRE AND Ciesntke CoAL Ownexs | way Companies, expire at the close of the present month, 
sh Ty omega oe seeding of the members of When the contracts were last fixed the prices were remark~ 
‘above association Pi on ageing at the Queen's | ably low, in fact, so moderate were the rates that some of 
+. Hotel, Manchester, (Mr. ington, the president, in the | the pits in the district were almost closed rather than accept 
Na chair, The cow peo a under consideration was the neces- | them. As is usually the case, certain prices were fixed, and 
pat frog’ Fra dock accommodation for the | although it is said they have been departed from in past 
rie otc eee was stated that since | years, it is understood they are this time to be binding. 
meetin rh 1 aac there had been several | ‘There is no change to note with respect to the demand for 
bed rey commpenen, net small coal and slack for engine purposes, supplies of late 
Ral 8 ape 4, : Su raeser and | having been regulated by the quantity used for coke-making 
L y tig m, shire Rail C orkshire and the | purposes. Coke, although lower in price, is stil! in fair re. 
cr gary way Companies with the | quest, but the rapid increase in the output seems likely to 
f a ir i increased accommodation it was felt | soon exceed the demand. ‘The greatest possible activity has 
wirermen eeeenens cpa Several members | of late been apparent with regard to the erection of new 
association the G ovens in all parts.of the district, At ‘Thorncliffe, a number 
of new ones, fitted with a patent obtained by Mr, C 
one of the owners, are boing built, whilet several of the o 
ones have been adapted tothe new invention, W 















































































































































to existing ovens thére, it bein, 
ae ks still ro eae 
coal trade generally through- | new line are being iiamonoest signed ‘he ails pesac 
pops wsked to assist the association in aon ~< arrangements re belug Male foe hal 
* F lemonstration at Barnsley in favour of the scheme, 
‘LonDON arewans Comrany,—Actording the Ol South Yorkshire Atiners’ Associat The 


of cameaty, wy eenis authorised 
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-IN-FURNESS AND NOF 
CASHIRE.—Thore is a very quiet demand ud 
vr Nee a ag pig-iron, and the request during the 
apa the increase in Sone de nis ion 
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‘t) and 11s. 6d. to 124. at the ovens is now qioted, The 
m miners have for some time been wneasy, and there 
has been some talk of restricting the production at the 
collieries, though such @ course is di by the great 
body of the po . 
REST OF DEAN.—The Cinderford V: pheme 
ihs enly astisctns of Tis Viower tn aonioh ony oes le 
get of house-coal is taking place. There the ontput is 
maintained, and affords nearly fall time for the pit men, 
Quotations just now are uncertain, andit would be rather 
misleading than instructive to mention » The dry 
weather acts beneficially in regard to the manufacturing 
classes, expecially in districts like that of Stroud Valley, where 
-promptly, and | water is sometimes used as the “ motive power.” In the 
. in numbers that | western parts of the Forest of Dean there 4 very little but 
complaint, and actual suffering fron" the stoppage of the 
Parkend Collierics. It was industriously announced this 
week that the last possible prospect of a restart was gone by, 
the removal of the pit horses, The story was proved to be 
a canard, and may be traced to the fact that on Monday 
some forty men at the Royal Pit—who had been kept on 
coal-getting—were discharged. The terrible blow which the 
Len rare has been can scarcely be conceived beyond that 
which may be contemy by a district community thrown 
oF he ironmasters’ returns for | out of work. There is plenty of coal, but, until some diffi 
: re considered highly favourable, | culties have been adjusted between the proprietory, there is 
sghy I z tilecrease in the make ascom- | but little hope that the position as now created, will undergo 
] hth; iz month, but the stocks | a favourable change. Itis obvious with such a state of things 
that the unemployed bread-winners must quit the Forest or 
submit to the alternative of starvation. As in other parts of the 
district, there is a good deal of surplus labour, The iron 
trade continues depressed, and stocks of pig are still in- 
creasing. Messrs. Crawshay Brothers, in the Cinderford 
Valley—as intimated ast week was decided upon—have now 
blown-out one of their furnaces, reducing the number in 
blast to two, or half their productive capability, This, in 
fact, represents the entire crude iron made in the Forest of 
Dean, which is a great misfortune, having regard to the local 
resources of both coal and iron mine, Messrs. Jacob Chivers 
and his firm are serrying out some extensions at their Mawk- 
well Tin-plate Works, being the remaining portion of the 
original intention when laying down the manufactory. As 
an acknowledgment of their appreciation of Mr. Keeling’s 
ability in carrying out, as the engineer, of the Severn Bridge, 
a valuable testimonial has been presented to him by his 
friends, consisting of a silver candelabrum, value one hun- 
dred guineas. Several of the Vorest proprietors and traders 
subscribed, and were of the gathering on Saturday evening, 
t Y when teh presentation was made, including Sir James Camp- 
( bell, Bart., Mr. I’rancis, Crown receiver ; Mr, Bright, Hawk 
Ss. a z well Tinsplate Works ; Mr. W. B. Brain,’&c. Mr, Keeling 
B aire 1 it request ; the same ing, said he strove hard in crossing the Severn to 
uch the same, have the bridge as near to the Forest of Dean as possible, 
‘The iron trade, notwithstanding the | There had been clouds and misfortune in the Forest during 
r is in ey. the last few years, but he felt great faith and confidence that 
roduction of mer- | the construction of the bridge will now cpa up connection 
f iron is in | with the Forest, that ultimately it must bring great pros - 
pat. It isto be hoped that the prediction may be soon 


GLASGOW:—The warrant market has been steady 
during the week and the fluctuations have been unimportant. 
Capitalists seem. to be getting hold of the idea that warrants 
are now a safe investment, and large parcels are being 
bought and taken out of the market, the banks are also 
aiding this movement by the favourable terms on which 
they are granting advances, ‘Those most immediately con- 
nected with the trade still refrain from buying, and the 
eneral im; ion seems to be that still lower prices will 
reache: The shipments are expected to fall of after 
next week, as no buying has taken place for some time, On 
Thursday from 46s, 74d, 478. 6d, cash was paid, remaining 
uict on Friday at 478, to 478. 4}d. cash, On Monda 
there was no market. On Tuesday, opening strong at 47s. on 
it rose to 48s, 1d,, then fellto 475. cash, remaining steady 
next day at 47s. to 478. 34. cash, closing rather sellers qi 
cash, and 47s. 1}d, a month, Buyers very near, The 
makers are'selling almost nothing at the reduced prices. It is 
dd that they will reduce their men's wages siqpente 
coe day, and allow the 116 furnaces to remain in blast, 
‘fo, 1 Gartshermie is now 555., No. 3, $0s., No. 1 Coltness 
598., No. 3, 5qs.j No. 1 Eglinton 50s., No. 3 458., but 
merchants would sell under t prices. ‘The shipments of 
pig-fron from Scotland last week were, foreign, 13198 tons ; 
coastwise, 4551 tons; total, 17,749 tons, against 12,923 tons 
in the corresponding period of last year, The shipments 
for the first four months of this year show an increase of 
100,727 tons over the similar period of last year. The imports 
of Middlesborough pig-iron into Grangemouth last week were 
330 tons, against|zo10 tons inthe corresponding week Hf 
year, The total imports of Middlerborotg iron till 
May ist, 1880, are 75,670 tons, against $3,597 tons till May 3rd 
1879, showing a deorease for this year of 7927 tons. A 
small quantity of ironds again going into Connal's store, and 
there now amounts to 435,486 tons, The manu- 
factured iron trade is dull, and few new orders are 
being received even at the reduced quotations, in some 
cases the heavy rolling mills are well employed, but the 
mills for small sizes.are Rely idle. The exports last week 
'e f item being steam-engines for 
valued at £17,000, machinery for Calcutta at 
10, wrought-iron s nt £7434, and cast-iron goods 
machinery for the Continent at £6203, cast-iron 
Rangoon at £2231, with machinery at £2074, and 
machinery at £1600, Orders for one or two 
vessels have been placed. with Clyde shipbuilders dur- 
week, but the launches are rather in excess of the 
The leg mire trades are dull, and the 
= is very quiet. . Little is doing in 
are 















































































few enqiiries either for 
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merchants, and iron which" has been bonght for shipment 
ees pepe oan dealers who 


have mai it the in many cases 
po meat ora difterences onthe iron still remain. 


in their hands rather than hold it for a 


still quoted for 


in, gir raat! su 
inthe demand for export, In Lancashire, pig-iron there 
still but little doing, and I hear that loral makers are 

of considerable quantities of iron totake their 
liveries, the result of which is that stocks are accumulating at 
the works, For oe into the Manchester district 55s. per 
ton, less 2} per cent., 

——, - Pea iy _ this ae be Pore to effect 
sales, jc in Coal and Tron Compan: lown out 
one of their furnaces for repairs, Lincolnshire iron is 
offered by makers for delivery equal to Manchester at 

56s. per ton, less 24 per cent., and at this figure some tron 
has been sold, but there are secondhand parcels offering at 
For good brands of Middlesborough iran 
delivered equal to Manchester makers are asking about 
48s, qi. per ton net cash; but there is fron to be bought in 
the market for ts. to ts, 6d, per ton Jess, and at the lower 


foundry and forge 


figures transactions are reported, In the fnished-iron trade 
there is but little doing. The Iocal forges are still fairly 
supplied with orders. Merchants are still offering second- 
hand lots at much below makers’ quotations, bars delivered 
into (fe Manchester district being offered at from £7 to 
£7.58. per ton, and hoops are reported to have been sold at 


as low as £8 per ton, these figures being 
under the prices ruled by makers. 


158, to 208. per ton 


LEEDS AND WEST YORKSHIRE. - No 
fresh impetus has been given practically to the West York- 
shire iron trade of this district. Nothing has occurred, 
however, to give rise to discouragement, Rather otherwise, 
for the several large forges both in the Leeds and Bradford 
district have been visited during the week by Government 


and other consumers’ representatives. 


In this we may 


reasonably suppose there is a good augury, but for the 


present, gratitude for favours to come 


has, to a great ex- 


tent, to suffice those who are auxious that before the 
expiration of the first half of the year, which is fast hasten- 
ing on, there should begin to appear better assurances 


than there have been so far of. 


anent improvement 


in this particular trade. Hitherto, the orders for ship- 


builders’, railway and engineers’ work 
filfully, and never in such abundance 


have come in but 
or mabeinecinliy as 
ays’ 


to ensure a higher average than of from three to four 

weekly work- All this, there is good reason to believe, 
will be changed for the better before long; and there 
will soon not be so much difficulty as hitherto has been 
the case in getting specifications connected with engage~ 


ments which some time since were 


entered into. Mt 


during the last two months, too, our ironmasters—best and 


common makers alike—have been 


particularly careful 


against working to stock, The disturbance in the North 
of the relations between employers and apres doe’ not 
is Scar 


much affect this district; and, indeed, it 


reely pos~ 


sible that it could do so, except on comparatively a very 
small scale, Locomotive-engine building ix by no means 
going on at an ever-increasing rate, Tt is only one large 
firm, perhaps, which has as much work to cope with as is 
convenient. The makers of tank-engines would be found 
capable of turning out much more work than at 


they are privileged to do, There is, 


certainly, 80 far’as 


agricultural machinery is concerned, a considerable improve- 
ment in the demand, but it mast be remembered that it ia 
not long since this demand was almost at zero, and that 
even now the number of hands employed contrasts unfayour- 
ably with the extensive pone which were built, and 


enlarged in the hey-day o! 


tional ty. Machi 
national rman Ge er 


for all branches of the textile manufacture 
mand, Such firms as Fairbairn, Kennedy and Naylors, 
and the Lawsons, as well as some of the Bradford 


and Keighly machinists, are employin; 


treble the num- 


ber of men they did three months’ since, Owing tothe 
slacknesss in the building trade founders are not in ay 


enviable position; and even the iny 


tation of Bel; 


girders, &c., has fallen.off considerably. There is nothing 
new to mention in connection with the coal trade. Prices 


are unchanged and the demand flat, 


At the Whitwood 


Collieries the men have managed to get up a little excite~ 
ment over ® proposal that the pay days shall be fortnightly 
instead of weekly, and this has afforded an opportunity to 
the officials of the West Yorkshire Miners! “Association for 
for trying to rally more of the miners of the district to 


their standard, 


LONDON .—The metal market has shown much un- 
easiness during the past week, and prices have fluctuated a 


great deal, but rather with a downward 


of this, however, business is more stirring, and’ 
receded to 46s. 7d, 


pects seem held out, Lron-pigs have 


ane In spite 


er prow: 


with slow business. Manufactured is sold at prices which 
meet the need of makers, Copper dull; Chili bars elose at 


£5:. Tin.—A great deal has cha hands, and | 
4 , fom the 


prospects of bigher prices seem certain, judging 
position of thearticle, English firm at £86; JF 


Lead quiet at £16 English, wi 


Foreign, 


little doing, T 


rising to £85, and receding to Ait tox,, closes firm at Chea 
has 


are much firmer, the proposition to 


reduce m7 


bas Reka forward buyers. Cokes, 19%, to. 21, 


NE 


CASTLE AND THE TYNE DISTRICT, 


—The rupture between the ironmasters and their workmen 


has caused some uneasines here but on 
of the iron trade shows fair tm; 
inquiries, induced by the beliet ‘that 


the whole the state 
t, There are more 


prices of prg-iron had 


touched their lowest, and thata gradual rise would follow, 


No, 


still chary of entering into contracts 
siderably above those of merchants. 
me get where the strike has not 


y and are 


miclar te. Nong 


but in the 


rates for bars, plates, &c., have yet a nward tens 


» An early adjustment of the wages dixpate is confi- — 
aap pring pao Age wa { 
can be supplied withouttlifficulty, Works i our 
establishments and irom. shi pre menarche i 44 

have had fe | 


tion, but for a few weeks bu 
inquiries, This is to de-atietbn 


low scale there is a 


orders.tor new steamers willbe received, generally 


led to (he unsettled: 
poy none but if prices of manufactured iron: 









now brings qos. to 4os, od, ton here, showing a _ 
an ditt pach othe open inertost makers 


<A 





RETRO 
Viedione. 11 \\er MM 


in 
of Messrs. R. 
W. Hawthorn and Co,, Messrs. J. and 
Clark and Co., the North»astern 
. Mensra. Black, Hawthorn and Co., 
wehay and Sons, and a few more firms, 
well indeed, but without such pressure 
mctting of overtime a necessity except on” 
rare oceasions, In the steamscoal trade quietness prevails. 
The quoted price of tos. per ton is quite 6d. to gd. per ton 
more thon it should be. Gas-coal mines are, on the other 
hand, very busy, and working full time ; the price for the 
best coaly of thie clasy is 7s. 6d. per ton, free on board, less 
a} percent, Honse coals are in little request, the very best 
norts, screened, selling with pressure at 8s. Gd, to 9s, 6d. per 
ton shipped in the Tyne Dock or at Sundgland. 

NO LINOOLNSHIRE.—The state of the iron 
trade in this flourishing district holds well up, considerin, 
that prices have of late declined. The make of pig@ron 4 
samo perhaps, ae than it ever was since the first 

were erected in 1860. The work of rebuilding the 
Awo new stacks at the Trent Works ik progressing, but a 
considerable time must elapse before they can be brought 
inito requisition, At some of the works stocks of pig-iron 
are to be seen, but these itis sald are awaiting the orders 
ofthe tlaimants, There is still a large business doing in 
fronstone for which the district is so noted. In addition 
to the increasing requirements of the district a large 
tonnage fs being xent away by rail to various parts of 
Yorkshire and other places, The importation of coke con- 
tinnes to hold well up, and in this i ratio also the quan- 
tity received was never so large. The impetus which has of 
late been given to the district railway traffic has been 
remarkable, 

NORTH STAPFORDSIRE.-There is no appear. 
mnce of any improvement in the demand for finished iron, and 
the outlook is hardly more encouraging than it was a year 
Ago, notwithstanding the great change which hassince passed 
over the trade, and which, but ashort time ago, was thought 
to ushered in a long era of prosperity. The dulness of 
the home market, so frequently noticed of late, continves 
unchanged, and foreign buyers are still conspicuous by their 

» There are a many inquiries in the market, 

they do not appear likely to develop into orders until a 
Mich greater Grop in prices tempts the inquirers to enter 
ts which they now fight shy of, Many of the 

is are being put on short time, and as the orders on 

are being rapidly worked off, and the new orders 

aro few in number, some of them will be brought toa 
standstill, and the rest put upon shorter time if fresh specifi- 
cations do pot quickly come tohand. ‘he department in 
which to exist just now is that of 
io Tl fs scarcely necessary to say 


Pg Mewnrs. R. 
Railay 
Siaso Stemi 
are all em 

as to make 


the most -life 9) 
Samicetiag téctions. 
are receding, although makers of well-known 


are reluctant to reduce, Unmarked iron is realising 
ly low rates. Business in pig-iron and ironstone, in 
‘with the finished iron trade, has fallen off consider- 

ably of late, and prices are weakening, Dulnoss prevails in 
the coal trade, both as regards manufacturing and house 
facl, and, as a rule, prices are unremunerative. In several 
district wages have been reduced, and in the 

of ‘Tulke some 2000 men are on strike 


Teetin 


BIER, 


are very busy. 


nURSDAY.—Bessemer billets have fallen 


205, per_ton in 
the market this moming; but are now quoted Bg 103.5 


and a further fall is-anticipated. 

soUTH ST. RDSHIRE.—Travellers’ 
sheets are not improving to any appreciable extent in 
chief hardware branches, Some makers there are, however, 
and certain of the japanners are conspicuous, who report an 
increase of home business. The monthly Australian mail, 
delivered since last report, has proved of more value than 
many merchants had looked for, nevertheless 
sheets and similar heavy goods.are not largely ordered. The 
‘West Indian mail was an average, particulerly from Cuba, 
Alilce in the iron braziery department and in sheet branch, 
the galvanisers are esperiencing « sensible falling away in the 
demand, and workmen are being discharged. The — 
iron tube makers are doing most in gas and boiler sorts. 
work under execation is chiefly for the home market, but 
some good shipments have recently been made to Canada, 
Prices are low and varied, ‘The foreign business in cultivat- 
ing tools is improving, Valparaiso, Chill, Brazil, Bomba: 
and Calentta are all taking large quantities. Manu 
iron is slow of sale, and new orders are badly needed. 
Marked bars are £9, sheets (singles) £9, and common bars 
£7) and less, Stocks of pigeon in makers’ hands. are 
increasing. All-mine iron is £4 for hot-blast sorts, and 
cinder iron is £2 108, 

EST CUMBERLAND.—A very slow demand 
exists for hematite fron, and makers daring the past few 
days have only done a small business. The market, in fact, 
is presenting evidences that it will further decline before any 
action in another direction takes place. Buyers are not 
making many inquiries, and makers Gein busily employed 
on old contracts are not pressing sales. Tne whole position 
is one of transition. Buyers have purchased too heavily at 
high prices, and makers have sold so well forward that for 
the present they areindependent of any influences which are 
affected by supply or demand, The general belicf is that 
$0 soon as makers have disposed of the large contracts they 
are holding buyers will be induced to speculate on the 
ground of cheaper prices, and that a steady trade will follow 
on a more {healthful basis, Such excesses of demand and 
such rapid advances in prices as have been experienced of 
late must inevitably result in a reaction such as the one now 
experienced. There are indications, however, in the future 
that trade will be food and steady, and as this district may 
and probably will, be called upon to supply a large pr * 
tion of the metal required forthe steel manufacture of this 
country there is everything to make manufacturers, who are 
already busy and likely to remain so for some time, hopeful 
of the future. Iron ore is quieter in tone, but large deliveries 
are still being made to local smelters and others, The coal 
trade, on which this district so greatly depends, is quiet, 
orm there is a little improvement on the Irish demand, 
Household qualities are in small request on account of the 
season, but manufacturers require very large supplies, 
Shipping busy. 


CONTINENTAL MINING AND 
METALLURGY. 


Tis a little difficult to define the situati 
Continent, the features of which are so contradict v4 


pos pla ted nad takher a bad, we shall have 


summarised the various accounts which have reached 

conceming it, but we aiaet out that this ha 4 

will be found satisfactory, however true, Buyers are hold- 
middlemen have more 
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COMMERCIAL. 


J. BERGER SPENCE AND CO.'S WEEKLY 
REPORT. 


Curmrcats.—A. continuance of the depression recently 
noted has characterised our marked again this week, a mani- 
fest anxiety on the port of speculative holders to realise 
rent on all sides—but more especially as effecting 
i products, large guantities of bleaching powder, as 
and caustic soda, all of which were largely bought in Sep- 
tember-and October at inducing prices, to a great extent in 
anticipation of a prolonged foreign demand, (which, to a great 
tcxtent, coll for the time being. Considerable quanti- 
ties of these others, originally intended for export, have been 
thtown of the home market, and disposed «af at the best 
obtainable prices, As manufacturers are, generally speak- 
ing, well sold for some few months forward, we cannot 
anticipate any immediate reaction of pow in the favour of 
sellers ; but when the present unsatisfactory condition of the 
market comes to an end (which is simply a question of a 
iif 2, 2 r rrncwon~ Tn i ‘ short time), and the manufacturer assomes his proper posi- 

: ¢ P tion, and is enabled to regulate the prices of his productions 
by the well-defined laws supply and bona fide demand, we 
may confidently look fora speedy improvement in values. 
no transactions of importance are reported for export, and 
limits in the hands of merchants, pronounced ont of the 
reach of sellers a week ago, have been altogether withdrawn, 

ding a more settled condition of the market. A rather 
mer tone was experienced on the Tyne early in the week, 
tals. Prices have 
powder is 
empting prices for prompt delivery, forward 
supplies are not as ly obtainable. Soda ash and caustic 
soda remain dull and neglected. A moderate business may 
be referred to in carbolic, picric and oxalic acids at recent 
quotations. Acetate of lime in less demand. 
-—An unmistakable sympathetic feeling be- 
tween the mineral and metal markets iy still perceptible, 
and they are both suffering peo | from the sudden 
depression. Business of any moment jn the coal districts 
free has at bean deaag the wae, and prices are, if any- 
a shade easier at the moment. A few unimportant 


‘orders and enquiries be noted for export, and in several 
instances, stocks ora hoon diminishe 


on this account. 

Ores of all remain neglected, and holders oe 
‘upon special terms, to move stocks 

ctive. Brimstone has not undergone any 

value, although the demand is rather 

and ochre move off slowly at Jate 
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DIARY OF FORTHCOMING SALES, 
Norices ov Saies oy Enaines, PLANT, AND MACHINERY, 
IMPLEMENTS, MINES AND COLUMeRIES, — — 
Por Particulars of entries see Advertisements at end of 


Paper, 
PLAcRs oy Satur. PROPERTY FOR SALE. | 
On Great Northern, Engineering Business. 
‘Wexham. Broughton Hal Tron Works. 
Liverpool. Hand Leather, &c, 
Darham, East Hetton Colliery. 


Ni tonshire, Mineral Property, Woodford House, 
_ Forest of Dean, Tron Mines, vt 
Bradford. Graham Steel Foundry, 

London, Tronmonger’s Business, 


NEW COMPANIES. 


Dowson Economic Gas.—Upon terms of an agrooment of 6th ult,, 
this sorppany grapes to mcohaen and work the letters it 
to Mr. J. R, Dowson for improvements in ap atas the mang~ 


fact: f Ti Togistered erst ult, wit! i 
Ceo shared’ ihetporutep pombdoeatan is Pie i Ghee s 


shares, 


Daane's Parexr Crown Srame Works. —Upon torms ofan 
mont'of 24th ult, this company pronosas to varihean t . eroral: 
lettors patent granted to Mr, William Drake, of . 
improvements in the maunfacture of iron, steel, and se 
Tt was revistored 27th ult., with a capital of {60,00 in £10 4 
The consideration is £20,000 payable, £ sooo in cash, 617.000 in 
fully paid up shares, ¢ 

Fox, Suestivers,—This company was registered aqth ult., with a 
capital of 1g,050 in Groo shares, to acquire and work patents for the 
es rie hed cial Soa eae othor heat etcbaers ag Act ani 

AMnn's  Marncarrita-This compan qo) cy 
coal, coke, lime bricks, tiles, slates, artifeis manures, fo. Bcd 
building and other mining materials, fabrics, and a 
Geacript on, It was registered 27th ult., with a ol Z 

t shares, 

Hawxsror Crna Cray.—U; termes of an of 
ult,, this company proposes cnine aire land Hanteror tt 
Wligtand, comaty of Comwall, for digsing and Gapssiag oF the arian 
stone, pottery, and other clays yy tl in. It was reg ayth 
ult,, witha capital of £10,000 wvidled into so00 A (ro it, pres 
ference) shares of £1 each and 5000 B shares of £1 yd ne ‘The pure 
chase consideration is sco fully pald up B shares. : 
Ij Ixpraw Gotnrimtn Co-oranativi Associa rion,—' pany 
‘was registored a7th ult., with a cngieel of £1,200,000 iyided into 
ooo proprietors’ shares of £120 each, and 90,000 investors’ ah, of 
£10 each, to carry on the business of miners and pi * to 
acquire and work gold and other mines in India and 

Mixas ae Kio Kascway.~-Thie company poe Ger, seeenet 
« out the concersions grant 0 Brasilian it 
the Provinclal Government of Dinas Gerine for the construction of 
railway between the D, Pedro Tl. Railway in the prowin gh 5 
Panlo and the town of Tres Coracoes, in the ecntian oF 2 
paged Tt was registered ayth ult., with a capital of £1,000,0¢0 in 

20 shares, 

‘Tnamapoc Serr ano Pavino Stonn.—This company proposes to 
acguire the interest of Kdward Stutchbury, Eeq., of Bristol, in rocks, 
heds, and veins of stono upon certain lands in tho parish ol 
Penmortu, county of Carnarvon. It was rogistered aand ulg., with 
a capital of £15,090 in £50 shares, 


LONDON PRICE LIST OF METALS, 
ORES, OILS; CHEMICALS, &c. © 
[¥OR THR PRESENT AND PAST WREK,) 
Metal Market, City, Thursday Afternoon, 4 P.at, 
(Afzy 6, 1880.) 





METALS AND ORES, 
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G Government Contractors and Medallists, 


ft 
ol at hy eet a MANUFACTURERS OF 
* 


BAR STEEL FOR TURNING TOOLS, SCREW TAPS AND DIES, DRILLS, 
-BHISELS, PUNCHES, SNAPS, &c« 


: . : ALSO 
Double and Single Shear Steel, Spring and Sheet Steel, Cotter, Key, and 
Pes S ‘Ferrule Steel, &ec. 

1 JBESSEMER AND CRUCIBLE STEEL FORGINGS AND CASTINGS OF EVERY WEIGHT AND SECTION. 


” 


{SOLE PROPRIETORS AND MANUFACTURERS OF 


GUY’S “INVINCIBLE,” “RELIABLE,” 
“AND “MINING” TOOL STEEL. 


The unequalled excellence and undeviating uniformity of these famous Brands 
secure an immense economy in the workshop and the mine. 


. ‘ - 
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EXTRACTS FROM THE SCIENTIFIC JOURNALS OF 1876, 


mp ear ent he : ; = Agr Pat 
From the ‘‘ MINING WORLD,"—The inventor meets the difficulties so long experienced in the shops of the engineer at home and abroad, The ‘ Invincible 


tT is the best and eheapest ever yet discovered. 
Gia ae i COLLIERY WuARDIAN <The “Invincible * Tool Stee! is especially adapted to the maoufacture of Turning Tools, Chisels, Dies, Punches, 
&c. Itproduces a tool which will outlive three or four ordinary tools. The matter will become one of the greatest importance to all engineers. 

_ From the “* MINING JOURNAL.” —A superior quality of Tool Steel is now being introduced, distinguished by the brand ‘ Invincible.’’. The formidable item 
which figures in t's prime cost book for “ making and repairing of tools,” sufficiently explains the reason for the introdaction of this steel. 

From the ‘TRON AND COAL TRADES REVIEW.”—It is highly satisactory to find a practical firm of such high reputation as Messrs, Guy AND COMPANY 
devoting their attention to the production of an article which shall fulfil the many conditions required in a first-class Tool Steel. In all trials the ‘ Invincible "" 
has been eminently successful, and we feel that it is a matter for congratulation that an article which wields such potent influence over the prosperity of the 
workshop has been so much Se Sas ‘ 

From the “IRON TRADE CIRCULAR” (Ryland’s).—In the leading article on the Quarterly Meeting at Birmingham of the South Staffordshire Iron 
and i » the Editor says, “ We ourselves showed a fine re to many of the Sheffield people in the Hall, ates to the Birmingham Manufacturers 
of ) 0 at once pronounced it to be of high oe g Perfectly homogeneous in the grain, of great durability, and requiring no scientific manipulation 
for ical use, it will obviate the complaints ape, heard against the steel now made.” 

__ From the Industrial Article of the “‘RECORDER."—The Mechanical and Mining Engineer has long complained that one of the most vexatious soutces of 
difficulty and Speeeciotment arose from the ever varying and insufficient Tool Steel which cameto hand. The ‘' Invincible” Tool Steel has. been examined 
very. and itted to severe test. The lasting power of the die, drill, orchisel is the end which the inventor has in view. Although at the outset neces- 
sarily costing more than the so-called ordinary Tool Steel, it is by far the cheapest in the end; there can be no doubt that the “Invincible " Tool Steel will at once 
take a very Position inthe engineering and mining centres of this and foreign countries, 

From the GLASGOW ENGINEER AND IRON TRADE ADVERTISER.”"—A new and valuable Steel, designed chiefly for Chisels, Dies, Drills, 
and general turning, has been recently brought out by a firm whose high reputation for practical skill sufficiently guarantees the preference which will doubtless be 
ace ‘to it, The etors of this useful article very appropriately call it the ‘‘ Invincible "Tool Steel. A sample forwarded to us was subjected to the 
most ts, with results ofthe highest order, It is, perhaps, not too much to say that this Steel will meet the difficulties so long felt in the shops of the engineer, 

4 “TE <'—IMPORTANT Discovery IN THE STeet, MANUPACTURE.—Mr, H. AuGustus Guy has, under the title ‘ Invincible,’ introduced a new 
variety of Steel, which has been found petany fitted for the manufacture of Turning Tools, in which a high degree of toughness and hardness is essential, Great 
saving must follow from the lasting er of this material. Those firms who.use Steel will find the “ Invincible” by far the most economical yet discovered, The 
“a as now dyn ponte “ a ge h claims, and substantially deserves the “Invincibility ” indicated by its name. 





irom the “ DE EXCHANGE.”—We have been supplied with a specimen of the ‘ Invincible” Tool Steel. This Steel is very homo- 
particularly fine in the grain, and we should judge the specimen to be a very high cies of Steel. - 








Bintang os wee 

PEL RR ares 

vee es hitherto attending the production of a Mining Tool Steel of undeviatin Bomogensity, and adapted to the general requirements of the miner, 
: ack Dr 


difficulties 
hay pe ly,overcome in, few Steel, which is especially prepared for hand and power ills, Hammers, Picks, &c. It embodies the essential 
a . v hardness and toughness, so difficult of attainment, and so palpably wanting in Mining Steel generally, while its medium price will be fully 


The following practical testimony of the “ EAST POOL MINE” places ‘meats paren portion Le iA Slat li 
pha yin ° “EAST POOL » CORNWALL," 16th October, 1870, 
** We are very pleased to say that the Steel sent us from Messrs. H. AvGustus Guy AND COMPANY has more than answered our expectations; and Z er a 
ec } A panne are Ly anion serie of ry rn a ton ¥ sect, between April parse kn jactene time), mr Paang € convinced it is the best 
y ” Steel used, lo no’ ‘0 recommend it to Mining Companies requiring a reliable and trustworthy article, ‘e may state that we not 
"wei: ot Hand Borers, but also for the Eclipse Rock Drill, with very great on on “ae , 4, 
* (Signed) “TOHN MAYNARD, 


: y : “CHAS, BISHOP.” 
‘This St¢el was awarded the highest prize at the Exhibition of the Mining Institute of Cornwall, in November, 1879; while in the 
Conibatiive Trials of the leading Drills, onthe 3oth of the same month, those using our Mining Steel for Boring Bits eclipsed 


LIBERAL TERMS FOR MERCHANT SHIPPERS AND THE TRADE. 





f Offices : 11, CLOAK LANE, CANNON STREET, LONDON, E.C. 
INVINCIBLE STEEL WORKS: SHEFFIELD. 












x, | IRON. 
BUSINESS. ‘CARDS. : A ND r 

} Mi ae y Wf } ‘ ‘ieee de 4y ‘So hag ca 

CHILD BROTHERS CLYDE ~ TUBE WORKS, ¢ CLASGON 


Faloon Works. 


soscgen's (LAP-WELDED IRON “BOILES RL 


BOLTS ano murs a As suppliod to the English, Fronch, and Dutch 


WROUGHT IRON WELDED Tk 4 


u 
| idee mt ™ Gide pie Borings and Artesian Vobes; Perkins’ Hot Water Tubes, Tubes 


i il GENERAL SMITH. LOCOMOTIVE IRON AND $ san 
Rae SN! wes OF VERY SUPERIOR QUALI 


~§, MOULTON & CO, |__?1t0x8 ox arrutcation zi 


KINGSTON INDIA-RUBBER MILLS, wey oe 


BRADFORD, WLUTSHIRE, Sy Ht CLYDE RIVET WORKS So RNG: 


“ their Patont Steet meaet and other Tad\a- 


Manufacturers 
bber » for Locomoti Kailway Carriages and Tracks, 
Rubber Valves, Sheet Packing, Washer Rings, Hose Pipes, Ss 
ride ey Machine poe Waterproof Garments, Hlankets 
inj "Blastie ter Hed, Cc pol abel Patent ' *Moas" Ink- 
ine ls or for Prvaterts ord Pads, and Umbilical Cones, be.te., 









































“1 you have an efficient suomi elf vale anda ae Ship- — Girdey Rivets, Railway Bales § 
ae ae Noimtro Louky Mistofit, No Addition BEST BADERIALS BND seed 


“iS full particulars of the “Tariball " Cut-off Valve Goareud 
the Double-action Piston Packing, apply to 


JOHN TURNBULL, JUN,, 
Consulting Rogitioer, 184, Huchananaatroet, Glasgow. 








NO MORE INCRUSTATION 
Globe Steam Boil ; si 
me Rene em tyes OLD BESSEMER DH i aie 


For Sale in all parts of the country, also Bessemer Billets and Blooms of 
For Testimonials and Particulars, apply to either whole or broken, Old Gina, Old Files, Cut Bessemer Scrap and ony et 


J. ‘BERGER SPENCE & CO., | Spicgcleisen, Swedish and Russian Stecl Jronand Box Ends, aaa 
94 LOMBARD STREET, LONDON, E.c, 


THOS. B. CUMPSTON a and 00., 
BANK STREET, LEEDS, 


SATO TUANRA Chief Office—128, BISHOPSGATE cae 


ROOFING FOR SHEDS, &o. MANUFACTURE CEMENT WITH SPECIAL FETSRERCD. TO ITS DEBS 
(Katirely supereding the Felt Rootny). : 
Varpaulin and Railway Waggon Covers 


SUTTON AND ASH, |THE BRISTOL WAGON. WORKS 















. \» LIMITED, | 
TRON AND STEEL MERCHANTS, LAWRENCE pe etn 
BIRMINGHAM. 


LARGE STOCKS of all # of ROLLED 
TRON, inelading the most Sher Sou Stafford brandy, 








oP pete saad os he Houps, Sheets, 
—, 8, Bihidgy Galvanise: UE Is 7 4UP Pati ee 
rues Sheets, , Bessenier and is ™ “you #7 = 2 


Mn ay Wel at ‘ bm! | A “5 
ANDREW WILSON, 
STAMPER OF ALL KINDS OF 


IRON. AND STEEL WORK. 
Iron and Steel Stamping Works, 
276, BROAD STREET, 
BIRMINGHAM, 


“THE LANGLEY MILL 


Engineering Wheel 4 Wagon Co. Limited, 
iceztisst Wagon Builders & Repairers, J 


eae 


METAL TUBBING, 

















ws tg ahs KEE 


“onUciBLe oa CASTINGS. No SMELL-NO_MORE 


















. TRON, 







pi fPepericter od J. eu) 





yy 
me CATE HN 
_ EXPOSED TRONWORK OF EVERY 


ici PAINT COMPANY, 


& CO.), 


A Complete girviis-eq for all White Pigments Hitherto in Use, 
PAINT and CHARLTON ENAMEL PAINT, 


DESCRIPTION. 


AND EXTENSIVELY USED AT HOME AND ABROAD oN 


Girders, Bridges, Iron Ships; Railway and Mining Plant, &c., &c. 


QUALITY GUARANTEED. 


ie ‘Paints, Varnishes, Japans, Oil and all 


© CWT. CARRIAGE FREE. 


Painting Requisites. 


FULL PARTICULARS ON APPLICATION TO THE OFFICES OF THE COMPANY, 


LONDON, “LIVERPOOL, AND GLASGOW. 
Chief Office and Works, CHARL TON, LONDON, §.E. 





THE LANDORE-SIEMENS STEEL CO. Lime 


|. DIPLOMA OF HONOUR,” GOLD MEDAL, 


PARIS, 1878. 


% 

’ f < hd 
VIENNA, 18737 € ht 
Centrncters to the Admiralty, British and Foreign Governments, 


_ MANUFACTURERS OF 


STEEL ener FOR SHIPS, BOILERS, 












AND GENERAL WORK. 






IEETS, EES, BULB BEAMS of all Sections, “8. 8." Brand, Special Quality for 
LCE ey. AXLES, TYRES, FORGINGS, CASTINGS, 
Weldless Ang) Mat Rings for Tories, es “soa era Bucket Mouths, Ragots, Blooms, ‘Billets, 
Bara, Wire Rods, 





topes A 


Dp. CAMPBELL, (Sole Representative), 
3} WESTMINSTER CHAMBERS, VICTORIA STREET, LONDON, S.W. 


.CANISED FIBRE, 


PATENTED. 












he) y ber, Gutta Per &e., and is extensivel used by Plum) 
alts, ety ss thee Ragin Engineers, Bailway Camper 68, 


it au sf gigs kinds i i enequalg 
«er wom ee one half inch thick, ag t into work January 1 jm 1879, 
in work 171 Gays. During this time the pump made le 741, 827 

he lacks were ceviowdl used with leather facings ; these only lasted 

con pas dae they last in work about 150 days, but gutta percha is 


Vv K & dis used for Journal B 
Me rn " Waakbis, ‘Pneumatic "“Gaxclers, geeks 
0: "the great electrician, writes : — 


‘ “TT esteem it wey and use larger quantities of it than Vulcanised Rubber, and, in its present con- 
dition, find it very " 


! piesa sre i Which attorly'dotroy Teather, Ietale and 
in sheets about 66 cy a le Segre ade ny amulet aly 1 inch, 

MOSSES AND MITCH ELL, 62, ‘Gukn Victoria Street, London, 2.0. 

I 


LLOYD HARGREAVES, 
vy GENERAL PATTERN MAKER, 
Bnei rany gd yesagarweed So oe per Maker of all kinds of SPUR, BEVIL, SKEW and ECCENTRIC 


: athe vedi or ' GEARING. 


~ GAOL LANE, HALIVAX. 



















ATKINSON’ S 


PATENT 


FEED-WATER HEATER, 


THE MOST EFFICIENT, 
r) CITEAPEST. 
EASIEST TO CLEAN, 

NO BACK PRESSURE. 
TURES SCREWED IN, and 
FREE TO EXPAND. 

NO GREASE IN BOILER, 
WATER PURTYIRD, and 
PUMPED WHILST COLD. 
MOST DURABLE, 


Illustrated Circular, 
‘aud Prices a 


JAMES ATKINSON, 


4 Macqols | pot I Finbory Park, 


oP cy eagrae 








BUSINESS CARDS, 





PULFORD’S MAGNETIC PAINT, 
MANUFACTURED FROM IRON, 


Ready for the brash in cans, i, Tb., 14 1b, a8 Ib,, 56s. por ows. ae 
oF " Rec om) ame 4 pe nt Pot ‘wu handle, np - 
ont suitable foi as ders, iJ a7 
» and for all HERON, Woop ne ete work. 
A Sample Can at Depot, 7 1b., 3%. 6d. 
a bop ag STREET, ‘CITY E.C., 
C Street, and Mansion House Btutions, 
Man au altable for all anton purposes, lished 1458. 


ASBESTOS 


FINE, ner ot YARN AND PLATTED ROPE AS ATA dates 
O THE ADMIRALTY FOR STEAM PACKING 


MILLBOARD, IN SHEETS, 


Or Cut to Shape for Steam Joints, 
AND FOR GAS ENGINES,’ 


Hell's Patent As! enter Roiler and Pi ate ing for Preventing 
he Radiation of Heat 


All Asbestos Phors of the best quality manufactured by 


JOHN BELL, 
SOUTHWARK STREET, | S.E. 





118, 


THE GARNKIRK FIRE CLAY CO. 
KIRK WORKS, was GLASGOW, 
orvich 243, BUCHANAN STREET, GLASGOW, 
Manufacturers of 


FIRE BRICKS and BLOCKS for the by arborea — for Tron Ulagt- 
psy Ped tree, eel rolling, puddling a: phere fog, mens bape nd 
t f ca) calein PO ni 
farmaces, chen po ag os 
& 


wihiciges Bummacs: kaghesared ene 
nerative Gas Furna: Registered Trade Mark, . 
“GARNKIRK.” 


BLOWING FANS, 


These Fans are strong, well made, and require the 
least power to give any required blast. 


CENTRIFUGAL PUMPS, 
VORTEX TURBINES, 


The best means of utilising water-power. 


STEAM ENGINES, hectess MILL MACHINERY, 


Ilustrated price lists on ap pplic ation. 


WILLIAMSON. BROTHERS, 


CANAL IRONWORKS, 
KENDAL 


BAYLISS, JONES & BAYLISS. 


Manufacturers of 








PATENT 


Machine-Moulded Whoals, 


GRAIN ROLLS. and all kinds ot 


MILL & FORGE CASTINGS. 


Pots and Pans tor Annealing and Chemical Purposes, 
Columns and Girders, Engineers’ and Colliery Castings, 
&e., &e, 


FISH BOLTS, SPIKES, 


And all kinds of 


RAILWAY AND TRAMWAY FASTENINGS. 


Tubular and Solid Bar Fencing, Iron Hurdles, 
Gates, ko, fe, 


VICTORIA. WORKS, WOLVERHAMPTON, 


AND 


3, Crooked Lane, King William 8t., London, E.C. 
artin and Son, 





E ngineers, lror 
, and Malleablo Irop Fe owndors, Vir wo Street, Vork Road 


Horizontal Restos i Lathes, Deities pled Machin. pine Prawn, Fans, 


Fy pag maine, Souving pak tar —¥.—| 
bitin oe and a Seca! i*Castings, Miallechle Toon 


a Cee ddcennn 





‘ GAUNTLETT’S 
. Patent Pyrometer or Heat Gauge. 


Kecent rovements have rendered this Gauge ng gy eo senate ng 
flies Tris now madoto register to Ng Ra 


os Hanting Rn) na re Me vas omelets Air, | 


Wh rer} Niddiesberough-on-Teee, 











PRON, 


~ SMITH & M°LEAN. 


(ESTABLISHED 


STEEL AND 


ANC 


te | ASCOW 
IRON SHEET ROI 


CALVANIZED AND CORR AUCATEL 


CALVANIZING WORKS 
CLASGOW. 


CLYDE 


CLAYTON AND SHUTTLEWORTH, 


STAMP END WORKS, LINCOLN, AND 78, LOMBARD STREET, LONDON’ | 


[TWO GOLD MEDALS & OTHER PRIZES| 


2 ve been awarded to. Clayton and Shuttleworth for their 





TEAM ENGIN | 

THRASHING MACHINES, 
AT THE PARIS EXHIBITION, 
CATALOGUE FREE ON APPLICATION. 


GRINDING a | 
TRACTION ENGINES, &o. 
1878 





The Royal Agricultural Societ, ty of : = have awarded First Prizes to Clayton andl Shuttleworth 
sinve 


atevery mecting at which they have compet 





oe St ne = eS nee 


~ JOHN: HL “AUSTIN. ‘AND co., 
9°, CANNON STREETS» LOND ON, Buy 
SUPPLY EVERY DESCRIPTION) OF Hives e 


RAILWAY MATERIAL. 


MINING COMPANIES, CONTRACTORS AND OTHERS are requested to send full jparticiilats of their require- 
ments, lange or small. 


OLD RAILS AND WROUGHT OR CAST .SCRAP FOR) EXPORT, 
STEEL OR IRON RAILS, BESSEMER CROP ENDS, OLD STEEL RAILS, &c 


-COLMAN’S. AUTOMATIC 
ENGINE- ROOM AND BRIDGE TELEGRAPH, 


This is the only BRIDGE 
. TELEGRAPH in which the 
Engine itself replies to. the 
Captain’s orders, ~ ~ ~ 


By Royal Cetters: Rade 
JAMES CHRISTIE 
CITY CHAMBERS, 


134, ST, VINCENT STREET, 
GLASGOW ; ig 


JAMES. P. THOL 


18, MINCING LANE, Bes 





” ve 


10, 








OR TO 


ARTHUR a 


v2 fit SER cs ead See 
vi" Shad Vid 














b filders on the ee and a Home adi oveiggi connection. 


on Tubes with Copper Ends. 
‘LONDON: STREET, FENCHURCH STREET, | 
1 68, HUDSON STREET. 
CISCO: 22 & 24, FREEMONT STREET. 
bens TRON PULLEYS. 
shown below or in halver, 
sar wampeide bob da 


—_———— 


avon & CHALLEN, 


“DERWENT FOUNDRY, 
BIRMINGHAM. 
” ae. | 
For ‘each oxtra. © incl, in width 


add cent, to following prices: 
Parewn, AND Ponko. 


en 6o 
: 3} 3 apa] 5} S$) Ss » 
au 17 }20| a5 |.34|98 | 46 7 to 
. 1146/36 45 bo | $4145 135 [fo | "bo 


E TIN PLATE AND SHEET IRON WORKS, 
a COATBRIDGE, near GLASGOW. 


ny Blocks, with tosaees and bolts, planed, bored, &e. Coupe 
s, bored, fi faved, Hh hein you, and with tarned bolis. Loos. 

a jars eer ie Dored. turned, and steel scrows, 

STOCK, SIZES, and PRICES, Nie hare, 
Ro: razin inches to dard fp ad] eyed joy et | a7 
PLUMME. Orla jor buen) age | aB/ Pee «pape 
COUPLINGS: pH Lo! jar ps4 | a7/w \2s 
LOOSE CO 


008 26\29\y3/3'0 [4a] § 
SHAFTING, sup, qual. foot ., pile *} ay es io saljro\ 4 





COKE, CHARCOAL AND BEST CHARCOAL TIN PLATES. 


were Best Coke, 
ei Trade Marks ; | ms 


AND 
Anchor. 
eae Also Manufacturers of SHEET TRON—Various Qualities, 
( COMMON, BEST, CHARCOAL, STRIP IRON, MAIL SHEET, &o. 


' The Coatbridge Tin: Plate Company Limited), 


—— 


————— 
~ REVOLUTION IN MACHINE BELTING, 


sOAMDINAVIA PATENT COTTON MACHINE BELTING 
PROM ONE-HALF TO ONE-FIFTH Tet “PRICK OP LEATHR, 


W. wintsox COBBETT, 60, QUEEN VICTORIA .STRERT, LONDON, BC. 


Bhet length for trial suppliedat wholesale prices. 








(No-post samples,) 


Makers of all ints of 
Machinery .and plant 
~~ for Heavy Railways or 
Light Railways.: 


ALSO OF 


4? ORANES OF ALL KINDS AND SIZES 





Po va dia IMPROVEMENTS IN. PILE- DRIVERS 
BRONZE MEDAL. PARIS, 1878. 
‘LACOUR'S 


 Baeni Direct-Acting Steam Pile Driver. 


aie a8 peeninel Gore sa he Ee sak Rallware in 
| Effects considerable saving in time and lon cma be oe oration of driving piles through hard 
: or 80! 
| 6 ro is only us¢d for placing nd il in in Poon, ge monkey being oporatediby | steam 


|The monkey ¢ can be rendity ret to woskae ‘or an ordinary Pile Driver. 
“and at for the United Kingdom of 


ae es vor IC AND GENERAL SdiiWvecnd: 
, TARS STREET, Saletan E.C. 


» 








"TLEATHER BELTING 


~| 


“xu 





JOHN WHITE & SONS, 


BINGLEY, YORKSHI RE, 


Manufacturers of Main Leather Driving Band; 
Machine Belting, Hard and 
tanned and icking Bands, Combing pe Sige ra 
pr Wool, Fate, Phe 

seathers, 


Soft Roller nila Osk 
jax, &e., and every kind of Mechanical 











WIRE ROPES. 
JOHN AND.) EDWIN WRIGHT, 


PatuyTers, Esranwistinty x770 


Manufac turers of every description 
OF IMPROVED. 


PATENT ROUND AND FLAT WIRE ROPES» 
UNIVERSE WORKS, MILLWALL, POPLAR, LONDON.” 
UNIVERSE WORKS, GARRISON STREET, BIRMING- 
CITY OFFICE —5, LEADENHALL STRERT, KC 


All communications should be forwarded tae "Wieminghéine 5 
Address, 


S. B. WHITFIELD, ° 
Manufacturer of 
"Metallic Bedsteads, Cots, Chairs, kts : 


GLADSTONE WORKS, 
WATERY LANE, BIRMINGHAM, 


IRON. 
The new Series commenced January 2nd, 
1880, 


IRON 


Is an Illustrated Weekly Journal of Science, 
Metals and Manufactures in IRON ann 
STEEL. 


IRON 


Was established in 1823 as the ‘Mechanics’ 
Magazine.” 




















| 


Has, therefore, been established more than 
half a century, 


IRON 


@ Is now conducted by PERRY F. Nunsbyy 
CE. 











IRON 
Is largely circulated on the Continents of 
oes and America, and in-the Colonies, 
IRON. 


The Circulation of this Paper will compare 
favourably with that of any other Journal of 
its class, 





Is printed every Thursday evening, and pub- 
lished early on Friday morning. 





IRON. 


Communications respecting snenianions 
Copies or General. Business must be Addressed 
to the New Offices, 161, Fleet Street, itch 
E.C. 





. 


IRON. 


Advertisements for this Paper must be sent in 
not Later than 6 p.m, on Thursday, 














GOLD MEDAL, PARIS ANY et EXHI sales 


HORSFALL $. PATENT COMBINED 





“aha A AE el 


NO SKIL LED AehBOD R RE 1QU BRE D TO WORK. THESE MACHINES, f 
rey 4 5 MEDAL, PARIS, 1878. 


BROWN, BAYLEY AND DIXON. Lu 


THE SHEFFIELD STEEL AND IRONWORKS, Se mans 


BESSEMER STEEL RAILS, WELDLESS’ TYRES, AXLES, 


And of BUFFERS ant RAILWAY PLANT. of every deseription. mi 
Also Makers of PLANISHED STEEL BARS for Shafting for Engineers, Machinists, jaan In plement yy 
CAST, SHEAR and SPRING STEEL FILES, SAWS, &., STEEL FORGINGS of all Descriptions, and STEEL CAST; 
STEEL SHIP AND BOILER PLATES, 

SOLE MAKERS FOR THE UNITED KINGDOM ANB THE COLONIES OF STEEL WELDLESS CHAINS A 
LONDON OF FICE:~1, QUEEN VICTORIA STREET, BO. — 


KENYON PISTONLESS STEAM ENGINE. Gd 







































Ds ot Tal) 
Sigatiart 


Secured by Royal Letters Pate Ne No. 1278, 
Dated April 1st, 1878. 


_o .9 


SOME Peeper oe % 
Having no piston it has no friction to. overcome, and cannot 
be fouled by grit or silty steam. 
Is more sensitive and reliable than a Piston Indicator, 
Can easily be tested on a reliable test pump, | 
















big? jbl 
SOLE, MAKERS: 


ISAAC STOREY AND sons 


| SMITH & COVENTRY | 
Makers of PATENT SPECIAL and GENERAL LS of all 












MANUFACTURERS : bua up 
OF a Twist ‘Des, 
OF THE HIGHEST NOR WITH GRINDING LINE. A LARGE STOCK ALWAYS READY ry 
GRESLEY IRON WORKS, ORDSAL LANE, SA LFORD, MANCHESTER 
jae Orvice: 46, FISH STREET HILL, E.C., W, PARSEY, Agent, where the TWIST DRILLS may 
+ RANSOMES, SIMS AND HEAD, CORPORATE. MARK. Sire memes 


ORWELL WORKS, IPSWICH, ENGLAND, 
ENGINEERS AND MANUFACTURERS OF THE WEST 


AGRICULTURAL MACHINERY, 


“ADAPTED 
FOR ALL COUNTRIES, CROPS AND SOILS, 
IncLDINO 





— ding to oe ee i. Whe ‘Cand agin sb 
SERAM TERASEING MAOHIITNG, TOOLS, STEEL ee 
SINGLE FURROW PLOVGHS, nal. MUSHET'S ee TE 


ILLUSTRATED CATALOGUES FRER BY POST ON : SE 
APPLICATION, si oe ee ee jd Ss Citi 
Landon Ofice ; 9, GRACECHUKCH STREET, “aoNTREAR a 8 ess osreb dhien sci omanverre: 





Gy FMGINEERS, cau 
ee 


‘om rw 






Horizontal Fixed ‘Sapoes, at to , 60 hep. § 
ROBY c& co., 
. ENGINEERS, aS - 

; “a LINCOLN, ENGLAND. ene 

Vertical Eaginas, 1! to lb. Giijetrsd Seen Travelling Crane Cotalohuen, Prices and Photographs on Applivatin Tt _Iniproved Barrow Hoist, Barrow Hoist, 











JOHN SPENCER AND SONS, 


Newburn ichacoed Works, Newcastle-on-Tyne. 


oo apehirimeay me Linen 











STEEL 


FORGINGS 


TRADE MARK, 





RAILWAY 
SPRINGS & BUFFERS. 


© omdiwaL MANDWACTURERS ai! 


VOLUTE SPRINGS. 













“GEORGE. SALTER & C0., West Bromwiol 


Monufacturers of SPRING BALANCES, 


Roasting Jacks, Sad Irons, 
Bourdon's, Schaeffer's and Silvester's 
PRESSURE GAUGES 
COLLIERY SIGNAL BELLS, RASTRICK'S TUBE SCRAPERS, 
Bonioni, Spiral, & all kinds of Coiled Springs 


MADE TO ORDER. ” 

















WOW OLIVER SPRING 
LOOSE HANDLES SAD 


KOLLYS GOOR SPRING 





RASTRIGKS PATENT SCRAPER 


WINE TESTER AMY PRESSURE UF TO & ions, it 
SUPPLIED THROUGH MERCHANTS AND FACTORS, ; 
, ” s ) “8 ’ , 
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; BIRMINGHAM 
PATENT TUBE COMPANY. 


SMETHWICK TUNE WORKS, Near BIRMINGHAM. 
London Office—77, Cannon Skreet, EC 


LAP-WELDED, IRON, STERL, 
‘PRASS & COPPER BOILER TUBES, &e,” 


MAISON FONDEE EN 1844. 


CALEDONIAN TUBE COMPANY, 


COATBRIDGE, PRES GLASGOW, 
FABRIC ie 


TUBES EN FER A REQOUEMGNT BREVETES 
, PO 
CHAUDIERES MARINES, of LOCOMOTIVES, &0. 


‘RW cause dos atrangements spéciaux A lusine, 
fapidement ace Comisangios, of de tala tite 
toutes ospdees de reparation. = 


MAYBURY, MARSTON AND SHARPE, 


FORGE DE LA PERSEVERANCE 
(Perseverance Tronworks) 
PENDLETON, MANCHESTER,’ ‘Anounrannn 


Marque’ dd fabrique ‘Uposte 


M.M. & Cor 


ite ay 
Cemitna oc A cliaralice; nee 


y mip gs tore bebev I, 
les en Sour ings ioe eeaptvis. . 


{NDIARUBBER MANUFACTURES: 


NORTH BRITISH RUBBER COMPANY 
(LIMITED), OF EDINBURGH, ~ 
Are extensiv id bona-fide Manutictarece of 
crt kailarbbe Furnishings for 
ANUFACTURERS, CHEMICAL 
me eg phim co! 
i, Ek, MAKERS, 
5, COLLTNRIRS, IRON WORKS, 
god tor AGRICULTURAL PURPOSES, 
ei icy 
London : 4, CANNON STREET, 
ter; 6, CHARLOTTE STREET, 
tay 0 Street, 


THE RAILWAY . 
‘WHEEL AND AXLE WORKS COMPANY, 


. pee eee 
MANUZAC 
CAST | iRON 


RAILWAY. WHEELS AND AXLES. 
_ ALSO FORGINGS AND CASTINGS. 











mast pigeon 





. SON, C.E. 


Makers, Shipbuilders, &o., 
Teen, Juokatey Onansed. it Hoops, Sheets, 


LONDON, FRIDAY, May 21, 1880. 


i. AUGUSTUS GUY AND COMPANY, 


ent Contractors and.Medallist 
STERL RL CONVERTERS ree REFINERS. 
Sele and ma: turers of 


proprietors 
GUY'S “INVINCIBLE? “RELIABLE, & ‘MINING! 


Binstnertage on! Gamagnet per weet sad 
‘orgiegs est gvery weight an 


Th® unequalled exellence afd undeviating uni- 
formity-of thess famous Brands shcure an immense 
‘economy in the-work: ang the mine. 
Inventors and Sole Makers of the 
“IMPERIAL” METAL, 

An economical and efficient substitute for ordinary 
brass ane: aa motal, being much more durable 

per than these materials, 


GUY'S Le Thue * BOILE Oey FUEL 
CONOMI: 


For ere yan at reventing incrustations in 
Jand and mari bohers. It prevents oxidation, 
apcuges 3 Featerial saving in fuel, and doubles 
the life of the Boiler, 
Chief Offices 
, CLOAK LANE, CANNON STREET, 
LONDON, E.C. 
heiggs- ne * Imperial ’ Motal and Stec! Works 
Peckham, London, 5.E,, and Sheffield. 
* Full descriptive price Li inte on application, 


JOHN SPENCER AND SONS, 
NEWBUAN STEEL WORKS, NEWDCASTLE-ON-TYNE, 
SPRINGS, BUFFERS, STEEL CASTINGS, 
FORGINGS, TOOL STEEL, FILES, SPRING 
STEEL, SIEMENS STEEL BLOOMS & BARS 


J. VEITCH WILSON AND 00's 
SPECIAL LUBRICATING OILS, 


CYLINDER ors. r 
LAR OILS, 
5 ots OrLs, 
Combine Efficiency, Safety, and and Economy, 


Samples, prices, and further ‘par particulars, on 
ot. pee 
Office: 5, 
Works a, DOBBIE'S LOAN | GLASGOW, 


atents—** Patent Jaw in 
PLAIN ENGLISH.” W. P. THOMP- 
1878 Edition, ‘atte pansion as 6d; all 


© Published ‘by W. P. THOMPSON and Co., 
Patent Solicitors and Nogotiators for the Sale of 
Patents in all countries, i) Hi Holborn, 
London, and 6, Lord Street, « “Tt ietho 
handiest synopsis of the paldact tra wo have seen, 
and we conimend it to the notice of every intending 


patentec,”’—Inon, 
Market.” —A 


achinery 
M Monthly sy ‘ournal, Every« 


one using Mac! binary sellin, achinery, buyin, 

Machinery, or interested i in Machmery ia ray 
should see “The Machinery Market.” gle 
copy post free, 6d. Publishors and Proprietors— 
and Co,, Darlington 





countries, as, 





ames Waonam, Sen. 
England). 


* 








wo, | nora MALLEABLE IRON JOISTS AND GIRDERS. 
-HENDERSON AND. GLASS, 


IRON ‘MERCHANTS, 
Have always’ on hand a large Stéck of ROLLED MALLEABLE 
IRON JOISTS and GIRDERS of all sizes up to 20 Inches deep and 
ks Mai of Iron for Engineers, Boiler 


LIVERPOOL, 


cohen essa. Saomge agg er ye 
Rods, &o, fron and 














* 
in 





AND ON THIN Paper (UNDER 4 02.), FOR HORWARDING TO des at or THE WoRD. 






{ Registered a ‘Newspaper 





B. & 8, MASSEY, MA 
: vara 
STEAM HAMMERS, . 
Received the Oyiv Prize Medal, Paris, 1878, 
60 to 100 usually in Construction, 


HASSE'S PATENT 
POWER HAMMERS, 


‘The best Friction Hammer made, 


CHESTER 





The Loading Dally andf Weakly Mewopapers, and 
aily an an 
the Great eure Media, 


SouTH WALES DAILY 


NEWS. Published every Morning,—Prico 


( ‘“ARDIFF TIMES AND 
SOUTH WALES WIKEKLY NEWS. 
hed Friday M 


72 Columns. Publis 
(Second Edition on Saturday )- Y Price! 





("the ‘argent Dally Papert Walon an the 
of the ri it ‘a i” a 
Worst of Tnpland. 1 has a. very. Ji large and con. 
stantly increasing circulation, and is ‘istribuuted 
throughout an ay extensive area, which wives Car 
prises: eGlamergenay ire, Monmouth: 
marthenshire, Pembrokeshire, Gard 
Rreconshire, Radworabivn Hosea ph Dean ee 
Gloucester, Hereford, and the of dtugland: 
The SOUTH WALES DALY News circulates 
in every Town and V) ot thisimmonee district, 
and iteis uasarpasoed as a General Aovestinigg 

Medium: quar mena for teary with Ley 
Commercial, Mining, Mcutantnele A, Shipping, and 
Agricultugal sections of the community, « 

—- 

The CARDIFY TIMES & deg Ww. 
WEEKLY ey has for over twenty 
the recognised head of the Wi Press ‘of Wales, 


It consists of sevent: pkg jumns, and is 
of the Pargest News! on. 
bas ay ie eT, AM? 
clreulation, hod is ublished 
extensive district as Pthe Sooth W. ly “me 
Propeictore Pi DUNCAN AND SONS. 
hief Offices + Canvrrr, 





[ron and Steel, a Work for 


the Forss, Repatsy, Pactory, , and Office, con 


taining ready, useful, and sresmectiey information 
fer lroomasters and their Stocktakers 
of bar, rail, plate, and sheet roll! wating at fon 


and Metal Poanders ;iron sbip and 
mechanical, mining, and 


P angenirwomnd contractors, buil 
draugbtemen, Bye pperrege  a 
Eaitian, revised, and consi aqomyent i} 


Pocket size, 400 re bound iw leather, clastic 
ban (postage 34.), 

“ Of invaluable service to devise and 
hands that work in the 1 OF 
office.’—Jron Trude Cis r( se.) 
CROSBY tore & Co., 7, Stationers’ 

Hall Court, London, 1.C 





IRON TRADES’ iO PMEe TON. 
Price 98., strongly bound in 


he Iron and Metal tal Tradee 


COMPANION : Being a Series of T; 


expeditious 
A sled pied wy dard er sold yy weight, 1", 
pe Soend ta 10; pee pound ‘table 
pou le 
pound tons. T 
Pend i ‘Rules, ‘Tablers und Mase 
* and aod 
to our mind, is pg Brad mer 5 
OSBY OOD & Coy 2 Stationers 


ul 


D. 1, SELKIRK'S 
BOILER TUBE BEADER. 





For farther Particulars and Prices, apply to 
D..L. SELKIRK, 

CONSULTING MARIA SEL AND SURVEYOR, 

9, LONDON STREET, LONDON, E.C. 





HEPBURN AND GALE, 
TANNER, 
DONG LANE SOUTHWARK, LONDON 


MANUPACTURYRS OF Winn-tEWwN AND OTrnEK 


Leather Machine Bands. 
LEATHER HOSE PIPES 


Cupé dnd Hydraulle Leathers, Propared Hide Laces, Btran Butts, 
Sole Butts, Pipe Butts, 


Their roof Leather for P Buckets _re- 
tains Ry nino remains perfectly ra A water, It is 
in weneral avin, Mines and Collieries, and may be had of 
al) Deulers in Leather, Eaeh Batt bears the following 


Ee BUR is 
<i GPx, 
ff eaeuee &) 
(PUMP LEATHER) +) 
‘ Ts a 
“ATER PROS 


Prize Medals for 1851, 1855, and 1862. 


VICTORIA 


ng boxed 


unequalled 


*. 





~~ J B. TREASURE and CO. 


FIRE-POLISHED GAUGE GLASSES 


High-Pressure Steam Boilers, 


8, VAUXHALL ROAD, 





LIVERPOOL. 
BEST FOUNDRY COKER. 
Vease’s West (Durham) oe « 989. pew ton, delivered. 


. Specist Quotations for Bargo Loads. 
Apply to J. T. Ketors, ass, New Oxford Street, W.C. 


WHITTLE & SON'S 


PATENT GAS-OIL-LAMP, 


For Lighting Towns, Railway Stations, Tronworks, 
Collieries Tron Ferry Landings, 
oe. 

















Aint, 
The Purver vapouriaes Tt gives a clear aad 
the Ol, converting vory brilliant light 
ft into Gas, without 
at a cost of lees than one amoke or smell, and 
farthing per bour, is te waaay 
& Tight fa 
Nevving vad several Railway 


eqial to coalgas, 
_— Companies, 


One supply AW 
of Steel 
Gas Oil will Works 
burn about 4§ Fours, pee 
. Tox a CoMeries, te. 
No Wick ; tio this country 
Chimney) no Trim- aad abroad, 
beat ate — 
te anon Teas s being 
at ada for 
Conteitectaton Gown Halts, 
Pee oe 
° e 
Lighting, Churches, &e. 


Avodtss Souk Maxees— 
WHITTLE AND 60N, WHITEHAVEN. 


i 








GOLD MEDAL PARIS“ EXHIBIT 
THE HANCOCK a 


duced for feeding SteameBoilers. 


fect without them. It litts its water 26 feet with 


ing steam-pressures. 





“Launches, Tug Boats, &c. 


= ui USROULYERUNGS SRE RS )aetEs NU OUESREDE 
= mm) { 

SS TS. 

TD inva vavanv fav anvvinus nt AATVAUATIOTD 


MANUFACTURER OF EVERY K 
STANDARDS, 


ISLINGTO p 30) a0) 


INSPIRATOR 


NEW COMBINED 
PUMP AND INJECTOR, 





Eclipses all other appliances hitherto intro- 


Traction and Portable Engines are not per- 


a low steam pressure, and puts it directly into 
the Boiler. No adjustment necessary for vary- 


nvaluable on board large Steamers, Steam 


No sudden jolt, nor the rolling and pitching 
ofa vessel, will stop its action. As all other 
objectionable features in the ordinary form of 
Injectors are hereby overcome, it is an econo= 


mical combination at once simple, and of guar- 
anteed efliciency. ; it 





F ull Particulars and Price Lists ‘ 
plication to the sts sent on ap- s 


HANCOCK INSPIRATOR CO 


_ 85, Queen Victoria Street, London, E.C, 


_ 


: 


KENDALL AND GENT, 
WORKS, SPRINGFIELD, SALFORD, © MA ’ 


Applications for Agents for this usefyl and economical appliance will be gladly received, the names and 
Nhed i destred. Agents for Londdh aod dletnich ti D. Purttyi4y Queen Victoria Streate yay se) 


7-13 


Lid 


asing Ly Sire 
Semple nl cacy fo wor that any am 
it in operation ; indeed, iff th respect, a8 


contigne fa action without farther atten! 














” 






/WHITTAMS STANDARDS 







Taare 


a . 
every Pe iN . 









introduced, is the 
fereereetl nm siisnSivery fom'tbe moa fab 


ry i 
soar pacing cen thay" thus ambracing all the advantages of 
MANUPACTURED BY 


BRADLEY AND CRAVEN, 


WESTGATE COMMON FOUNDRY, WAKEFIE 
“ter ee toh A 


bf this class. By its action 
“Pap are again powerfull, 
the semi-dry making, an 








of BRICK and TILE-MAKING MACHINERY, CLAY MILLs, 
ENGINES and MINING MACHINERY. 
H, CHAMBERLAIN, BRICK WORKS RNSLEY.» 


POLYBLANK & meeC0., 


SOUTH DEVON IRONWORKS, NEWTON ABBOT, 
Manufacturers » a 


NEW PATENT 
1ZE MEDAL 




















x leaaich, London,  S.E., 
BIRMINGHAM and MANCHESTER, 

N EMERY WHEEL MAKERS. 
nd. Jus oe pe 
Valves 


; Valves 
Walt Gauges, Fusible 


‘wil Bearings 
&e. 


ese) 2 be 
NEWER 
ron 


PS 
iS. 









. NEWALL @ Co; 
LES OF UNTWISTED WIRE ROBB 


Specs wasn tae Cassettes 
5 rato ida 
er ese espa toto geen 


Giascow (24 
Lrvanpoot. 


Ss. E. NORRIS & co., 
56, 57, 58, SHADWELL, LONDON, E. 
Manufacturers of 


LEATHER MACHINE 








Fire Engines and Ships wi § 

Pumps and Hydraulic Leather. 

MILL BAND & HOSE PIPE BUTTS. 
Indiarupver Mut, Pos 


* 








BLOWING FANS, 


FOR CUPOLAS OR SMITHS’ WORK, 


These Fans are strong, well made, and require the 
least power to give any required blast. 


CENTRIFUGAL PUMPS. 
VORTEX TURBINES, 


The best means of utilising water-power, 


STEAM ENGINES, woah MILL MACHINERY, 


{Ilustrated price lists on application, 


WILLIAMSON ~ BROTHERS, 


CANAL IRONWORKS, 
KENDA Ti 


ineers, Iron 
ine Street, York Road 


Machines, Silont Fi 





artin and Son, 
Brass, and Malloable Iron 4 Es 
Lambeth, 

Horizontal Engines, Lathes, Drillin 
Blocks, Cou pin ms Shafting Copying ¢ Stamping Presses, 
Fly, Spur, » Cone, and Tram Whools, Points, Curves ‘Cross 
ings, Sones Brastos, an and General Castings, ” Matleable Iron 
Lathe Carriers, Screw Stocks and Spanners, 





JOSEPH GI GILLOTT’S 
STHEL PEWS. «4 


(oa 
Bold by al Dealers throughout the World, 





OLIV) 
BIRMI? WY ee 
COFFIN FURNITUR E 


FOR THE WOR 


HICKMA N 





OORE & MANBY, | 


neseapea 28 8 i ye 
LoxnonOrncass 
BILLITER SO., FENCHURCH ST., C.E. 





and the 


Contractors 
Wer” Councit of 


to 
Pe ms cl bd 
ROW TRARD TRAD MARKS. 


ty erie 


Tr tene 
» All 


RAYOY 


jons of mene’ Tron of best qualities, 

vis,, Bors, F , Sheets, Boller and Ship pate, Angle, 

Tee, Bulb, any d Beam Iron, Nail Rods, Fencing and Tele- 
yap Wire, Ralls and Railway Materials of all kinda, 
Pike iron, Tineplates, &c., &e., &e, 


BICKFORD'S PATENT SAFETY FUSE 


Fox Convervino Vina ‘ro rite Cranae ot Biastine 
bal Rocks, kc, 


rue PRIZE MEDALS chon “ROVAL EXHINI- 

HOM or vgn t run INTERNATIONAL EXHIDITIONS 

OF thee & 1854, OF par tem " IMPIERIAL SLTLON," 

eno m Panis, wss¢ at 718 “INTRENATONAT "Exit: 
ON,” weep in Duet, 1865; at min " EXPOSITION 

UNIVERS steep A ran nis, 1867; aT THe ” GREAT 

eo enons MHIBTT ALTONA, IN a yooar rus 

CION NACH ONAL awauatrina”™ 
og ii 1898) 
nTON 














pantiWO MEDALS) at tux “ UNIVERSAL 
m Viera, ao ao, 


BICKFORD, SMITH & 60, 
» TUCKINGMILL, CORNWALL, 


ann 
MELEN'S JUNCTION, LANCASHIRE 
MANUFACEVKERS AND OMIOINAL FATENTKES OF 


PATENT SAFETY FUSES, 
Leen lefcomed that the name of their firm has been attached 
i. Fuses wel bet thelr manufacture, beg to call the attention of the 
rade aod Public to the following aynouncement :— 
‘oil of Fuse aneeeeree by omer P angle we | 
rapes Threads passing thr 
elaine uch’ Two Separate Threads as 


sr, 


Ligier a 








MEMORANDUM FOR GAS COMPANIES. 


TORBAY AND DART PAINT Co, 


ne (LIMITED), 


Bins 


Soum Paorxmrors ann MAnuracteauns cv 


WOLSTON'S 





TORBAY PAINTS. 


roat Street, Westminster, 
Offices—23, G: $ Seong t, Worx 8 


Worka — Dartmouth and Brixham, Devon, ° 


Thoeorhy poa'fugvl Tak tx are NOW Very genera) 

acknowledged to and most (Basie 
in wee, Gay aie espect 
perience, proved that no othera so 
peculiar gequirements, as y are not only uN~ 
APYACTRD DY ORRAT 10KAT and RVVECTUALLY REMST 
&c., 


yy have, by ex- 
iy meet their 


erence Hypxoomn, Armonia, re. Bi 
wt t be applied to Gasuoipens 

Sithorts bee been h tly coal tar, 
as are ‘paints and 
Varston's Tommay aay 


TRADE MARK, 
Compuritions; TWe COATS OF cme rT) 
pony pela ce w tan me § POWEE TO THRER OF LEAD PAINT, OF any 


Neprgomek ipl oxides ey aro sow it the may 
the. the dees a af of Walon’ ‘s is unrivalled. 
for GAsMounens, Ponmrinns, Sense: 


eon ait the | plant and machinery used in and about Gas- 
Foa Daxx Tints, 


Own, | ON b 
1 Pov ee 3 Reouse Groen ... ay he 
ant 7 Bost Me 16, pores C hocolate.,. 34%, 
arvia Me ra Hack... Jaa, 
Teaeg - ™ a 
Fox Looser Trwes. 
bee aes) na Pet et xe a wt. 
heer es i a ODE se ve 
Cd ¥ he 30 wig ie: 
Ce pS atl 








cats Pain tn past oy eatiage ald idite 
En ve clare mi ccgements ‘of tlpthes f —< 
ee sro care hatuats ay A cueioeer Parte oF 


| Sore on a a 
=o ae : 
sera a 


PGES, an At 
rey st ami AYRE a 






\ DIE A 


(Formerly EADIE and AN 
























LAP-WELDED IR yee | 
Iron Tubes, with Copper Ends brazed on, specially adapted for 


SoLE AGENTS FOR LONDON AND DISTRICT: ~ 
JOHN ©. ANDERSON, 114, FENCHURCH 


—_—___—— THAN, f ; 


THE STEEL COMPANY OF SCO 


(SIEMENS! iba gar 
150, HOPE STREET, Gli 










MANUFACTURERS or 


STEEL RAILS, FORGINGS, “PLATES: si 







































IMPORTANT. IMPROVEM 


Patent i ‘iam 4 


Used in the Principal 
See. 


Effects considerable saving in time 


‘The winch is only used for placing aes k in peso, the | 
The ems li can be readily br eh so Neor oon 


SOLE LICENSEES and mee 
8. OWENS AND 


HYDRAULIC AND GENERAL Et 
WHITEFRIARS STREET, LON 


Liactraied Comal Se Price List 


VULCANISED | ‘FIB 


PATENTED, 


I ee a tear a 























and Roary been 
was a a 187 ce Te clack in work wk 136 aaa 
$i pet lb whecbas tha Ghee ts enly 26°" ats pre they et baw 


strokes, and 
oe ‘ : Ga 5 : 4s a 










“ That.a pump clack faced with Vulcanised Fibre one half inch thick, jit coed orl Dy 
in wark about 40 days ; t 3 3 
‘the great electrician, writes; — 


dai ii ya and use i aheniines se 


a. Hr 
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'3 state- one (and that the least used) of the Argand, which he 
“over names, which shows a superiority of even 12 per cent. 


per cent rae ‘othe cta yjocag wt ome mae Ssbevecwunianas So-candle poner burner, 
. ; rt ‘ 1 its || at be corrected as per paragraph 
_ hoped tl cr ) irom wr, we. a 4- Mr. Sugg does Nor inentlog “4 I the F Flat-flame 
galculated to mislead Lighting Burners he exhibited were beaten by Bray's 80-candle 
power Flat-flame to the extent of 8 per cent. in one 
ioe ncyeg recently held at Bir- test, and 12 per cent, in another, but he distinctly states 
g's favour——adinitted to be that his Flatelame Burners “produced the highest 
known to be such by all result in illuminatingspower of all Flat-fame Burners 
‘ comparative tests present,’’ 
the test with the 5, Nordoes‘Mr. Sugg draw attention to the fact that 
rene: the Argand cannot be made to yield “in actual usc” 
. Flunt’s the light it shows when tested by the ordinary photo- 


meter, which is the same in principle as that. adopted at 
fresh pfrcrtisem it Birmingham. Westate—and our utmost effort hasnot 
ets, which he has been availed us to get Mr. Sugg to contest the points. with 
1s—that the lack of top and bottom light (as compared 

ho noted eer ikg #4 '#-8o-canile high with the Flat-flame)—reduces the total all round yield 
it-f unt tested along by about 20 per cent.; and that the Argand barner 





homens. are joe and which Mr. Sugg cannot be governed, “in actual use,” to yield within 
yielded 35 candles per foot ; and ke 10 per cent, of its best, because of the liability of the 
late that this is a higher result than flame to smoke with the slightest increase of pressure 

(ier o Bo-candle Argands, which when working to ‘Its full capacity. And a further 
Saya tively; and deduction of 10 per cenr. must be made, because of 


the chimney becoming rapidly dirty, and permanently 
opaque by use if it does not happen to break. 

6. Mr, Sugg also omtrs to mention that the Lantern 
in. whieh his 200-candle power burner was tested was 
wor the Sugg “ Shadowless,”’ of which there have tren 
th so many sold, but one designed by Mr. Hunt, which 
p70] ae state that all Bray's burners, |, yields a much greater amount of light. 

his own, in his advertisement, 7~ And while Mr, Sugg gives prominence to a result 
” known to’ be such admitted to be erroneous ty the experimenters (and 

by Mr. Sugg, and has not accepted our offer to make another test with the 

in all our lamp sheets. same lanips), he entirely omits to Mention the correction 








HIGH lighting power with which ecporopanit the report from which he professes 
er, Without stating the to quote. correction showed that, when both 
tage of a competitor, and apparatus were rated to consume exactly 46°75 feet of 


Pa ectoon the lights were equal when the shadow 
meter was. 73 feet 2 inches from Bray's Flat-flame 


Bien, or Tite HIGHEST QUALITY, WITH GRINDING LINE. A LARGE STOCK ALWAYS RWADY FOR DELIVERY. 


we = RON WOR KS, ORDSA | LANE, SALFORD, MANCHESTER, 


MANUFACTURERS OF 


SPECIALITIES. 





tig oe 9 Dry TALO | 


reales ie 


wdeaisteae Cae is. 


LANTERN & FLAT-FLAME BURNERS. 


§ je tlle aia. Pa aired 
ME IS THE ONLY PRACTICABLE SYSTEM FOR STREET LIGHTING; 
” yields as much light with Common Gas, and more light with Cannel Gas, than any Argand System. 


IMPORTANT NOTICE, 





" STEAMERS HAVING SPEEDS UP TO 26 
PADDLE STEAMERS HAVING DRAUGHTS DOWN To Gin. OF WATER. 
MACHINERY CONSTRUCTED FOR BOATS BUILT ABROAD. 


& CO, date Yarrow & Hedley), Engineers & Shipbuilders, [SLE OF DOGS, POPLAR, LONDON, 


SMITH & COVENTRY 
of PATENT SPECIAL and GENERAL MACHINE TOOLS of all Descriptions. 








Lantern, and 76 feet to inches from Hunt's Improvement 
on the Sugg Argand Lantern—this showing a difference 
of only 3 feet 8 inches; and from this result allowance 
must be made for the defects of the Argand when * in 
actual use,” as per paragraph 5, 

Tn view of the above, a prever estimate will be placed on 
Mr. Stigg's recent declaration that he “ will have nothing 
to do challenges,” but ‘will continue to give, as he 
has always done, correct information of the results to be, 
obtained from his burners and lanterns,’ 

Extract from the Leeds Mercury, April tst, 1880, 

“At the meeting of the Leeds Town Council, March 31, 
Alderman Gaunt moved that the Council approve of the 
acceptance by the Corporate Propety Committee of the 
tender of Messrs, George Bray and Co. for the supply of 
21 new lamps, to he placed upon the pillats round the Town 
Hall. The committe had tested Sugg’s and othe lamps, 
and found Messrs, Bray's the best, It was intended to have 
two 200-candles power and two 100-candles power, atid 17 
round the hall of 8o.candles power. Mr, Lynd, in #econd- 
ing the motion, said that he had had ap opportunity of 
seeing different lamps tested at Birmingham, ‘au he was in 
favour of Messrs. Bray's.’ 

Extract from the Daily /'ree Press, Aberdeen, Jan, 1, 1880. 

“« Jadging of the merits of the lightas they appeared last 
night, on- lookers seemed to be generally of opinion that 
between Sugg's patent and Day's larger light at the corner 
of Union Buildings, Castle Street, there was no perceptible 
difference in the illuminating power. When the yital 
queelinn of gas consumption is taken into account, it iv 

ound that in the Castle Street lamps there isa marked 
difference in the quantity of gas consumed ; for, while 
feet of gas are hour burned in Suge’s patent lamp, only 
20 feet are used by Bray's lamp during the same ad) re 

[The above ps have Meters a ched. | 

Bray's Lanterns have been adopted by the Vestry of St. 
Bones (which includes Wes THIRETER), Hanover $ 

London, for all the crossings and refuges of that important 
district, after a direct competition with the Argand system 
of lighting ; and also by about 4o towns and vestries, after 
a similar competition in most cases. 





EORGE BRAY & CO. Blackman Lane, LEEDS. 
SMALL STEAMERS, YACHTS & LAUNCHE 
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AND COMPANY, 


& HYDRAULIC ENGINE PACKINGS 
___ WORKS~SUFFOLK GROVE, SOUTHWARK, LONDON, S.E. 


TALC and GLYCERINE PACKING, for High Pressures Improved Patent, Self-Lubricating 


Osten or Momp Poking (thr round re. oe. xoiaas a cave 
hae “SAMPLES AND PRICES ON APPLICATION, 
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HALL’S PATENT DIFFERENTIAL GEARED BONE MLLS 
WALL'S MULTIPLE ACTION STONE-BREAKER AND ORE CRUSHER. BAKER'S ROTA ROTARY seth ri aR GAS 


HALLS PATENT 


Hall's Patent A. | | a Copent i a POMP &e. 


















| This Blower is aden Se ‘Cupolas, ‘Smiths’ ss ‘ore ‘Hoa 
Hearths, Refineries, &o,. Ventilating Coal ian a 
Ships, Buildings, mala “tfamels Drying 
elevating Grain, Tim 
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Hand Power Rock Drill Company, Ltd, 




















QUARRYING MACHINE, 


OF PRACTICAL WORK 
APPLY TO 


(Ros 5 
\ T, B, JORDAN, SON AND MEIHE, | 
: 52, GRACECHURCH STREET, E.C. 


IF PURCHASERS ARE UNABLE TO OBTAIN THE PRACTICAL 
RESULTS CLAIMED FOR THIS DRILL, J. 8. & oN 
UNDERTAKE CONTRACTS AT SAME PRIOH PER VYATHOM DRIVEN 
AS PAID FOR HAND LABOUR, AND, FAILING OBTAIN RAPID 
ADVANCE, AND TO PROVE THE ADVANTAGES OF THE MACHINE 
AGREE TO TAKE IT Al 


yn 
PATENT EAD-BLOW’” HAND POWER RUGK DRILL 


Prices, Complete, £65 to £70. 
PATENT GOLD-REDUCING MACHINERY AND GENERAL MINING PLANT. +e 


ALEXANDER SHANKS AND SON, 
DENS IRONWORKS, ARBROATH, 
AND 27, LEADENHALL STREET, LONDON, 


SHANKS’S PATENT HORIZONTAL AND VERTICAL STEAM 
ENGINES, 


STEAM CRANES, HOISTING ENGINES, 
DECK WINCHES, 
Tak GADRRCeAaA VERTICAL, CORNISH AND LANCASHIRE BOILERS, 


Horizontal and Vertical Engines and Boilers, Steam ora Haisting Engines, Deck Winches, 'c., can be seen ve apiation 
27, Leadenhall Street, ist and full particulars sent "free. 
WHEATLEY KIRK, PRICE AND GouLTy, ENGINES, Agent nen MANCHEST! ER, 
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ae TRADE SUMMARY. 
T Beat Waites 
slackness Sr time 
Lacacapih w warrant- 
ally dull during 


larket has bien Boo aed 2 
alhopg pi ype we declined much, there is 


down: 
“ ing that 


Pine c Bifeide pablic cote 
ey ling to sell. The closin 
were 458. od. for cash, fr sp Rag 
we, sellers, as usual, 1}d. ton more. 
duction still goes on at’ a the same rate, the 
oun of furnaces in Winer being 113 as against 87 
the corresponding period last year, There is very 


season has 
, to increase the 


most de- 
The Gia: 


iittle b » and 1 brand: 
i mT oe malleable iron, art 
es off for orders, and low 


and personal 
the part of the 
can be completed. 
continued in 


aio taken to secure contracts; but buyers 
inex of a still further decline, 
sh ilders and engineers are, however, fairly weil 
employed, as are also the forges, but the founders are 
less so, At Middlesborough on Tuesday the Exchange 
was but sparsely attended, and prices of pig, 
had fallen since the previous market day, s rowed a 
continued tendency in the same direction, some lots 
chan; hands at ape, 6d. to 36s. gd., the ruling 
pe Gorin tong eh 378s. The finish ed-iron 
rade of the distri ig well for the breten but 
the honk then a ait not over cheerful, There is an 
improvement in the nt department; and the 
guereme i) of Bice % which su vappind. Mee, iron 
2 e have receiyed a e order 
y, materiel from India—a result pro- 
the paren which Mr. Kirkaldy’s 
conferred on Cleveland wrought 
Pic ans of pig. in in the Durham district, in 
face of a Dy demand, have remained 
oy may Monyures are gig pea 
sd minish production at least 
Provan dane of the supplementa 
trance blast, the tendency being to reduce 
from the seaboard and the ironstone de- 
‘posits, rey ultimatelyjto concentrate the production in 
the district of Cleveland proper. There is a down- 
ward inclination in the prices of manufactured, and 
orders are coming slowly in; although some of the 
py bok per Tmaniitactorace ape jo to have bay 
to occupy them for some time to 
come. ae bien Jerae shipments of pig from 
the Tyne t, but is no improvement in 
i rates also continue low with a 
reduction in plates is 
gig 6 tila to R eipdding. In the 
makers are still 
= mn Retheces a, iat they are book- 
w new orders, There is little doing for home 
in, but ons are ente’ |, des- 
dual in prices, that the demand 
er qualities especially will revive 
Joerg Seg Y active, and a num- 
wed, Little or no 
ees Manchester weekly meeting 
on Tuesday ; but the low prices of iron are stimulating 
inquiryto some extent. In thefinished-iron trade there 
is no material improvement, and the continued de- 
wor ne! in the textile traces of the district affects 
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HISTORY OF MODERN. INVENTION 


IN THE 
MANUFACTURE OF Biome 


ent ie 


which, 


whereby er " 2 
ee me believed at the time, ’ 
gamed the action of the cae, ame en 
melted metal i the ergs Make ot I it for ri 


emist Sig works of Sir John Brown and Co. . 
(antes), & sper Finding that several qualities 
of coal from different seams were used at the works, 
and ay supplied to the eg furnaces or 
boiler furnaces, 1 set to determine their 
relative degrees of im 
order that a selection 
taining the smallest 


ined to test the 


"9 rdingly had two 
| the same brands 
cee other with the 


works as brs very 

were severél 
was observable, ee 
pei Ma coal occurs is 
ma heap of the 
the most abufdant 
an excessively bad 
at wes orked with this. There wis no 
teriorationof the pu bar, Then I obtained some 
in large lumps, threw these into the furnace 
and worked a series of heats thus, with continually 
increasing quantities, until 56 Ib. of pyrites was 
reached, the quantity of coal being 5 cwt., and that 
itself a ‘sulphurous coal. I thus worked up to about 
ten times the amount of sulphur contained in 
ordi coal. None of the results of these experi- 
ments justified the conclusion that the sulphur did 

any mischief, The average quality of the 
be a oe sg ual—in fact, a little better—than those 
¢ best coal, The im ent of the 
qual was about equal to that which is usual in 
exper — heats, where the men get a “‘tip’’ for 


troub! 

The object of the invention described in this speci- 
fication is to escape 2 supposed sort of mischief, 
and to save the coal used in goatee: ng. by Ang mace, 4 
the ling process with the Be: et ’peci: 
of injecting air into the melted fone ry thereby pro- 

ducing a malleable iron similar or superior to that 

comned out fram the ordinary puddling furnace, and 
to do this with less manual labour, seeing that a 
pee of the necessary agitation shall be done done by the 

lowing-in of the air or steam, ‘ Other gaseous 

matter containing, or capable of evolving, sufficient 
oxygen to raise the ayn rature be ihe a so far- 
as to permit o} puddling or o' logous 
cess being erriad on without the use of any cee 
heat other than is obtained by the inteomnetion re 
oxygen into the metal, or by the in Prpcroeo 
hydrogen” in the manner also claimed, 


rity, “The a 
form an which the -eale 
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HISTORY OF MODERN INVENTION 
IN THE 
MANUFACTURE OF IRON. 
ByW. Matriru Wrtuiams, F.R.A.S., F.C.S, 
(Continued from page 467). 
The furnace is divided into two chambers, ¢ and @, 
by the partition wall, 4", but a space is left at ¢, to 
form a communication between the two chambers. 
Tuyere pipes, /, are inserted at the lower part of ¢, 
connected by ¢ g*, with the main blast-pipe. The 
metal is to be tiowa until carbon and silicon, ‘and 
someotherimpurities,'’ driven off, and thetemperatare 
“ greatly raised”’ in aceordance with specification 
of Feb. 12, 1856, ‘* Should the crude iron ro eT to 
this process be known ta contain gulphur, it will be 
found advantageous to pass hydrogen gas from 
time to time through the tuyeres into the metal, in 
order that the same may combine with the sulphur 
and carry it off.” This mayprecede the decarboni- 
sation by oxygen, while the metal is less 
liable to solidify than afterthe carbon and silicon are 
remoyed, Mr. Bessemer states that ‘the use of 
hydrogen gas will also be found useful during and 
after the decarbonisation of the metal by oxyyen, as 
it will not only assist in the removal of dny remaining 
jortions of sulphur, but will also act upon and assist 
in the removal of the phosphorus and gps 3 
acid, ifthe same be present in the crude metal,” 
and further that he has observed ‘' that the forcing 
of atmospheric air through molten iron so operates 
upon the metal, that on the completion of the process, 
and after the forcing-in of the air has ceased, that 
the metal so operated upon is in a state of ebullition, 
arising from the disengagement of carbonic acid or 
other gaseous matter ,and that the stirring or agitar 
tion of the metal greatly promotes this disengage-~ 
ment of gas.'’ He therefore prefers to desulphurise 
by hydrogen after the oxidation, in order that the 
ayitation may remove these gaseous matters and 
otherwise assist in the purification of the metal, 
The hydrogen ‘ may be obtained by the action of 
dilute sulphuric acid on metallic zinc, or by other 
well-known means,"’ 

The furnace is charged by pouring the fluid into 
spout A, and from them into the chamber c, the 
the blast having been previously turned on, and the 
chamber heated, Air and hydrogen may be forced 
in at alternate intervals, or otherwise, according to 
the quality of the crude iron, care being taken to 
aroid solidification by using the hydrogen for too 
long atime at the completion of the process, To 
avoid this the tuyere pipes, 7, may be arranged in 
pairs in such wise that a jet of hydrogen may be 
forced. through one, and a jet of air through 
the other, and united at a point a little beyond 
the orifices of the tuyeres and thus raise the 
temperature of the inotat by the combination of the 
gases. Slag from a previous blow and mill scales 
may be used by introducing them by the opening, /#, 
which is then closed by a stopper. The flame and 
heated gases will pass from ¢ to @ through the 
opening, ¢, and the slag and granules thrown over 
with them will collect on the floor of ¢@, the flame 
and gases finally escaping through the opening, 7, 
into the low chimneys, 4. When the metal is suffi- 
ciently heated and refined, the workmen will raise 
the sliding door, /, remove the stopping, mz, and allow 
the charge to flow into ¢, where he will ball it as in 
puddling and pass it on to the hammer or squeezer, 

Mr. Bessemer adds that ‘* the malleable condition 
of the metal when let down from the chamber, ¢, will 
render the stirring or puddling a much less laborious 
and more rapid process than the puddling of crude 
or refinery iron as at present carried on, while the 
admixture of cinder with the granular mass will 
in the after-process of rolling, give to the iron that 
peculiar lamelar texture considered by somie per- 
sens to be an essential peculiarity of bar tron, Ox, 
in lieu of raking or stirring, the chamber may be made 
to rotate or move toand fro, so that “ the metal willbe 
prevented from becoming solidified in a single mass, 
but will become broken up into fragments and mixed 
with the scoria, and thus resemble an ordinary 
puddle ball, but of much larger dimensions, or the 
mass so agitated may be turned out of the vessel into 
a mould or die in which it may be subjected to 
powerful pressure or repeated heavy blows,’ and 
rolled into bars, plates, &c., while still heated, 

1. have taken, the liberty to mark by italics a 
portion of the above as it inclades a remarkable 
theory, what Mr, Bessemer wisely, [ think, merely 
puts forward as the view of “some persons.’ It is 
paki A curious in this place, and followed bya 
device for breaking up the metal and preventing it 
from becoming solidified in a singlé macs, secing 
that in other specifications homogeneity is claimed as 
a primacy advantage, and which hamogencity, as we 
all now know, is truly and practically proved to be 
one of the great advantages of Bessemer metal, 
whether hard, soft or medium. A practical metal- 
lurgist who at the present day would regard the 
intermixture of cinder with the iron ee as an 
advantage would be a curiosity, All, 1 think, will 
now admit that the removal of such cinder is one of 
mary objects of hammering, squeezing, re- 
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dual aad cremiovathe Gently son of the defects of 
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Such a clause introduced at this critical period, 
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Be ed eo eg pe ts 
a! Val 8 55 ° 
sels orien akigoes oe fibre, and bélieved poses, whe as for grape pressing, and for : the | of their 





ee such Ds is —_— “eteti 14 — —— in the Miho caancfactare of potato starch 
to the interc ni and the like 
ui si ati The rectification of lca, ery Se etiente 
tem! n ons, tes it from a ose jen! 
acts oe “ sa Ae ey of this sub- ainertuy beth eh in solution, or through chemical 
nib a much iaterruption of the histori- | affinity, This rectifier is represented in co eleva- 
narrative and uneery extension, will rather | tions ‘in fg. 85 $a or iron boiler for 
with it in a separate paper in the columns of | receiving the a about ed. The 
A rotatory furnace, one of the devices by | latter is juced with the 
i the breaking up of the metal and Lreserbemet som to 50 ¢ Bia) oy ; 
ith the cinder ater it non-hom cous was | se 
‘0 have been effected must be described in my next | boiler c rang 
Though the i agg object for which it is | of which feel tates the cit of the condensed fro} 
Eaton is never like! be revived, it is interest- | and imparts greater strength to this ics t 
ing as a form tf anny puddhi z furnice, eck apparatus, B is the distilling column, is the | | 
pe goon to ge hago eee or b= op aie : os pase ansiyeing pentane ie which gi Pi octege tothe | 9 
rotators, t 8 o Aa column, A, two-thirds the al olic vapours ; y 
dey j liquified, which were wpe to it for analysing pur- ve pri 1 mec i 



















































place to that of basic lini 
R ef RCE, whilst the rema ning third of ise vapours featiirk: 
oe in alcohol) are given over to the coo ‘ 
’ this rectified alcohol is oe os 
FRENCH DISTILLING APPLIANCES. ole heating” of the appara see, ie 
(Concluded from page 237.) general ing: of the alcoholic vapours, with an A 








equal to the thousandth part of an atmosphere. 
testing glass for indicating the volame of the 
produced, per hour ig shown at F. ° For the f 
of separating and removing at the end of the process 


'E now comé to the discussion of the distillation 
of molasses as obtained from suyrar factories. 
sa rule this is carried on in conjunction with the 
«named establishments, But little plant is | the heavy etherial oils, a steel dome, G, is provided. 
ies aince all that is required, are afew vats, a | The cooler, D, and the. condenser, C, are fed 
nts distilling apparatus, and a pump for | the dowater reser Tok the sa@ 
fermenting liquors. A aitlting=plant, nhl Wh = eon : 
arte for working up, is illustrated inthe | run by is tho % iy rai Fa Meg 4 
ich wick, ive on the two preceding pages, | pa of the Maboholic ‘¥ vapours, whilst the weak 
ec gravngs shi whieh h show one of these distilleries in | ajcohol is returned through the pipe /. ‘The passage | means 
























elevation and section. Aisa semi-tubularsteam- | of the strong alcohol into the cooler takes place at # x 
this type being much liked on the Continent | A feed-pi a tor the cold condensing water ia shown and hand 
owing’ to its economical consumption of fuel. Bis | ar 4, ded the steatn ovale pipe, /, serves for ba th pl 
gi tty ine used for bebe the pumps, the ex- | heating the apparatus. The warm water is dis- | ex 
Bac steam of which is utilised for heating the dis- | char, ed at_m, whilst the boiler of the eositvieg heat 
meet 





















mos. Care pumps for the fermenting | vessel is filled with raw alcohol sree 

‘nd for boiler-feeding purposes. Dis achain | pipe, 7. ois the overflow pipe of the ater ; 
ge raising the molasses. The peeecstion or | which prevents it from overflowing, an 

is shown at E, whilst the vats | the feed water to be delivered er : 

fermentation process proceeds, are | pressure. 1, isa special valve for the steam regu 

2, tap for condensed steam; 3, two-way, 


a at F, G is a pocaabular distilling 
of the Savalle type ; these are made to con- | filling and emptying oiler ; 4, regiesies: 


acoordin to size, from 2000 to 75,000 kilos. | th, f 3 
aly ie - 3 74 tons) of ablomete: daily e admission of the condensing water 3 



































the alcohol (secondary quality); ,6)coutlet for the 
ether; 7, outlet for the alcohol, uality) 58, 
safety- ~valve for preventing any i ig thro’ 
the formation of a vacuum rte ! 
facilitating access to the interior 
10, glass gauge for reading off the tevel of the liquid 

_ cemsana ee requires a pump for drawing | volume in the boiler; 11, thermometer, constructed ewt. for 

ing it onto thefiltering apparatus. | specially for Savalle’s praratid indicating the }. 





Bisa spirit ng dig and the receiver for feeding 

i us is shown at I. The rectifying vessel, 

} the guildive and concentrates it to 96 
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ipmabetton ty the vat, K. 
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h is a with certain culties, | different periods of may 
: as this pulp is in a pasty state, containing | when these should cease: at 12, 
at times hard pit aged of beot-root, which injure the | etherial oils. 
p constructed with a view of remedy- 
a Fiects ip illustrated in figs. 9, ro and rr. 
pump receives the pulp from the hopper shown 
hag eee infil , A, fills up the 


the two stons, + and c, 
wih abt wee, ero i rok cf ort 




































THE IRON AND STEEL INSTITUTE. 


ordinary steam oe readers are already uware that it 
arly worked th to the pump plunger, of the Iron and Steel Instituté have , 4 . : 
re usual manner from a | the invitation of the German iron : ) nat aoe : 7 ‘ i 
ich action is similarly autumn pe this year at Disse! Ith: sie =] : ; 
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angles to the former, so ag to | four Dilowiog days of August n 
‘ously in ct to each the eal programme has already 
the piston Ye is at the end of its | the local committee, and ap 
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Ke this position is shown in ae e mutual in 
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Greater quictness alone is worth a considerable 
sacrifice. Silence in such a case is really golden. 


THE CARE AND CARRIAGE OF EXPLOSIVES. 


We have on several occasions called attention to 
the dangerous practice of smuggling dynamite and 
other explosives for the purpose of evading the 
stringent regulations which the railway and shipping 
authorities have been ‘eo gr to adopt in the 
interest of the iq safety. It has been shown 
that quantities of these dangerous substances, suf- 

i ears on oh train into pape icon have been 
qu carr mea in Way oatriages, 
and such ax pat nei lh found, to figure not 
anfrequently as the luggage of omnibus passengers. 
This petilous traffic appears to be carried on as 
actively as ever, as appears from a report by the In- 

ctor of Explosives, ast published, in which it is 
slated that condi iat Ap aeies have been 
ransmitted from thi 2 Ngee oEgypt by passenger 
in pnts L cylinders represented to contain oil, 
cy. = rhe Balog 20 ra eae with an Jenex 
longitudinal partiti that..a portion amountin 
about 110th of each oylinder, was able. to aaa 
actually did contain oil, and when the tap with 
which this portion was provided was unscrewed the 
6il could be poured out, without any suspicion being 
excited that the remaining g-1otha of the eylinder 
contained not oil but gunpowder. What danger 
may atise from carcless handling of explosives, 

Seoecie lly of 2 gpmbe, and its allies, there are already 

ndance of incidents to show. Several recent 
accidents of this description on the Confinent are 
positively appalling. At Faido, a short time ago, 
th careléas handling, a qauity of dynamite 
belonging to the contractor for the St. Gothard 

Tunnel, and stored in acellarunder a village school, 
el psend killing two children and their teacher, 
and injuring sixtéen or seventeen others, The ex- 

losion in this case was only partial; for there is 

i ag been sufficient dynamite in the cellar to 

ww the whole village intd space. About three 
years ago a clandestine manufactory of this ex- 
plosive in North Italy, close to the French frontier, 
was blown up, it was then discovered from the 

inin, 


ts ren papers that he had sent ten casks, each 
con’ ig 1000 kilogrammes, to the Genoa Rail. 


or Station as artificial manure. They were traced 
an 


confiscated. The French Government sent experts 
own from Parié to look into the matter and decitle 
ow the dynamite should be dealt with. Instead of 
gta ted it, they ordered it to be taken to Lormont, 
a small fort in the Jura, and placed in the magazine 
there, A short time afterwards the Fort of Lormont 
was blown into the air, and not one of the twelye 
men who constituted its garrison has ever been seen 


‘| since, 


AGRICULTURAL STATISTICS, 


| The reaction of. the seven or rather ten years of 
have | famine uj 


our domestic manufactures must have 
brought @ to the least sagacious the close inter- 
dependence existing between the agricultural and 
Commercial interésts of the country. Our whole 
tigh amount to much more than 


| a Seven ae of British commerce, and a defi- 


‘or, & murrain on, the herds and flocks, 
rranges ourentire industrial ane Great 
consequently attaches to two iimportant 
ast meeting of the 

in Craigie, the 
r Central mber 
on statistics of Britis co 
re during the Jaét decade, and the other 
: . B. Lawes and J. H, Gilbert, good 
hh of them, on the home produce, 
n and pric: of wheat over the past 


ot Ay 


{ corn-bear 
uring the last teny 


cent., While the pasture ha c 
teith chicios esses: Lee ay thik tee: ith- 
of arable from cultivation has taken 
“in. those districts where 


eresl dn the 
ight years of the: ; 
about poy ped oot, ihe value of impor 
Sec emareene recent years to. 000,000. 
Over the wi period, the authors estimate, 4or4 per 
cent, of the wheat consumed wasderived from imports, 
and the “amount supplied from foreign sources in« 
pera guage SS Bygiet ees per cent, ger 
total over tho first eight years to 5774 per cent, 
the total consumed over the last th hy Bw as 

of things which accounts for much te and 
existing depression in the home trade, els 


THE DEPHOSPHORISATION Of IRON 
IN. THE BASIC-LINED BESSEMER 
CONVERTER®*, 

By M, A. Povrert. 
(Concluded from paye 348.) 
SHALL borrow my examples from Mr. Stead's Tub! 
Analyses, given below. The operation on whith 
aglish chemist based his studies was made at the Fat-n 

Works, and in this iustance the preliminary addition con+ 

sisted of 20 per cent, of lime without Bine Billy, ‘The 

analyses show that, after 144 minutes’ blowing, the carbor 
having been reduced toa minimum, the fluid slag, whi 
had not been rendered a by lime, was still very silicious, 

Lhe neutralivation of ¢ allica by the lime had ‘not been . 

completely effected during the normal operation, and tie 

formation of the basic slag, without which the co c 

oxidstion of the phosphide of iron is sapotible 


) ’ 
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Analysis of the slag. 
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Analysicof the metal 


ANALYSES oF METAL AND StaG AT DifPrkext Pexiops OF THE BESSEMER OreRation. 
(Basto-rexep Converter.) 
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‘The violent disen, t of carbonic oxide is thus ex- 
and what from it, reabs of paar 
the metal, Thus, in the example given by Mr. Stead, 


we see that before the final addition the metal contains 0-08 
cent, of phosphorus, after o-22 per cent., whilst the slag 
2/16 percent, of phosphoric acid, and at the same 

tinte 4°25 per cent. of iron, At Horde the addition of the 
i Eecassompanled by any consiterable ebullition in 
metal, and I have attempted. to account for it in the fol- 
manner, At the same time there is no reabsorption 
sample of slag 


taken from the three operations ted by Mr. Messenez 

is :— 

Silica Abrapeimueh «se 1110 

Phosphor on se 13°43 

Magnetic oxide of iron, FeO, 11°25 = Fe 7°65 percent. 
“40 


noe oxide " oo 4 


, . vo os §orar 
Magnesia “s 6s ve 
Sulphide of calcium (CaS) 


100'°38 
Such a slag is not fusible; it must be formed of a silicate, or 
rather a silico-phosphate of definite proportions, well fused, 


9°84 
ris 


in which lime is impasted. We can conceive that 
such a com could not be penetrated by the carbonic 
oxide (wl would not be present in large quantity), and 


would protect the phosphate of iron from the reducing action 
gas if it is in this state that the scorified phosphorus 
in the slag, is, teen, ne by eaysieel means that 
reabsorpt orus is avoided tl a 

action. attributable to the lime, riled 
Sore ply ang to Mr. Stead's analyses, the results there 


ares 
(1) That the phosphoric acid does not attain any notable 
jon in the slag watil the carbon in the natal is re- 
d to O07 per cent, 
(2) bee the phosphorus and the iron increase pari passu 
G 


ra 
(3) — the addition of the speigel brings about an in- 


Fee 
2: 


crease # in the metal, corresponding to a 
diminution of phosphoric acid and iron in the slag, , 
Is not the esta ent of this last fact.an argument in 


favour of the existence of phosphate of iron in the slag ; and 
May not carbonic oxide be the reducing agent of the phos- 
Ofiron? Mr. Stead. without stating so positively, 
believing thathe bas satisfactorily shown by analyses 
and ba ig ea of calcareous slags, that the phosphorus the 
contain is in combination with lime, is of opinion that it is 
carbide of mangnness, or even manganese itself, which is 
sys pe eth: 

y answer to this is: Firstly, that if in the place of 
spiogeleisen we add charcoal pig, free from silicon Bs) man- 
‘ or Margen but meer of these bodies, “ that the 

‘ar bonic on’ consequent on this addition 
is and violent through the fluid slag, there is a ve- 
absorption of into the metal, Secondly, if, on 
the ) weadd pigsiron with little orno manganese 
but con! ig 4 sullicient quantity of xilicon, more silicon 
mH diesngngement oh oee oxide ix 

further reabsorption o can 
be in spite of the fluidity of the ee 
T attributed the reabsorption of phosphorus to the 
ment of carbon one well, theaes 
suppressed, t . 
Tarot San pe eara dem th? Tae 


of I 
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| silicides of manganese iron by Messrs. 
Hautefeuille (Annales de Physique et Chemie, gh vcrer 
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to analysis fo 
from the pig h contains it, are f 
formity with the laws of thermo-c! es 


TAlorimetric studies cartied Bat én the 


to the ana 


jerrin; 
sil 
Vol, ix., 6.) The solvent used was bichlorate of mer- 
cury. Thee Se. saoned established by ex jent— 

(1) That the heat of oxidation of a containing 8 
per cent, of silicon, 1 per cent, of carbon and 91 per cent. of 
manganese was 1330 calories ; whilst the heat calculated 
from the elements eorapoting the body was 2160 calori 
1910 for the manganese, with 10 per cent. of carbon, 

140 for the silicon. 

P fi) That the silicide composed of 12 per cent, silicon, 1 
percent. carbon and 87 per cent. of nese a 
only 1250 calories, 7,2, less than the yg one, 

the heat calculated from the elements is 2280 calories. The 
silicides of manganese whose formation is accompanied by 
an enormous evolution of heat, form in preference to the 
silicides of iron, which develop less, as will be presently 
shown. First point to be noted. Second—the heat of 
oxidation of the silicides of manganese decreases in pro- 



























— 7 
rtion as the silicon increases, s 

Pothe silicides of iron form without any great evolution of SCIENCE ; A 

re es yee a stirice Leet mr 5 Pe S789 M4 pale 

silicon and 0°6 per cent, ol 59 or : 

its oxidation 5. exactly the quantity that would be de- PROCEEDINGS 


veloped by the sum of the elements taken separately ; and a 
silicide of iron with 14 per cent. of silicon and o°4 per cent. 
of carbon develops by its gxidation 1270 calories, or some~ 
thing less than the amount arrived at by calculating each 
element separately, which would be 1425 calories—pure iron 
developing 827 calories. 

To resume, the calorific power of a pig free from manganese 
increases with the silicon, whilst with two pense tain- 
ing the same tion of manganese, the calorifie power 
seems to be in inverse proportion to the content of silicon, 

As magarus phosphide of iron, experiment has proved 
that its formation also is attended by a great evolution of 
heat, and that consequently it must be considered a very 
stable compound. In fact, on treating two samples of Pik 
containing respectively 5 per cent, and 9°5 per cent, 
phosphorus, Messrs. Troost and Hautefeuille obtained 790 
calories for the former, and 480 for the latter. 

Each of these calorimetric experiments was made with one 
gramme of material. Similarly the heat developed by the 
oxidation of the compoene (Fea ro containing ‘more 
than 36 per cent. of phosphorus should be inferior to 480 
calories, These calorimetric studies 5 give us an idea of the 
relative heat of combustion of these different compounds at 
the temperature of the converter, at which their stability is 
not impaired ; and even if they afford no precise informa- 
tion, they point out, at least, that in calculating the 
quantities oi nent developed in intermolecular combustion 
in the Bessemer process,’ a serious error is perhaps com- 
mitted by taking as data the heat of combustion of the 
differerit clements considered separately. It is evident that 
in the basic converter the manganese becomes more power- 
fal as a calorific element than in the silicious converter, 
where its dissolving action on the silica of the lining would 
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occasion & erable loss of heat. The strong basic | a Woodford 

affinity of its oxide fixes the silica of the silicon from the | reduce it to” 

very commencement of the blow (as shown 6 Bp Tew through a line 
wi - 
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below), and produces a stable silicate, very fl 
solves the solid lime more rapidly, is more quickly neutral- 
ns and facilitates the incorporation of the phosphate of 
ron. 

Analysis ofa Bessemer slag, silica lining, taken after the 
scorification of the silicon ;-—-Silica, 69:50 ; manganous 
oxide, 22°20 = manganese 17°08 ; protoxide iron, 4 = iron 
gt2; other not estimated, 


he decomposition of the phosphate 

a. 1 aa novpdeate om the laws prose 

, the quantit: absorbed, should 
por enyel apr: ay wee Ponte nen y wage 4a) the com: 
elements at the moment of their combination ; that is to 
developed + ages iron and the 

t phosphide of iron in oxi- 
the other hand, acid in combin- 
develops heat, it is true. But there is first 
of state and subsequently a dissol 
absorb heat, on Se ere 
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into the trains, thus rapier ho arama coh and saving the 
waste which would be by breakage, Tramming 
fee ecieey pertarmed he Same under the direction of a 
‘few men, separate operations, the first three of 
which were in some formed by the same man or 
men, were relegated to men who performed the same work 
for years. The last operation, tramming, had a very im- 
portant influence on the others. They were taking for 
granted that the haulage arrangements would permit of a 
necessary yriss bed trams at the different points where re- 
juired for tion. Ni would tend more to elevate 
el than an irregular supply of trams. If the demand on 
the stallmen’s fluctuated the maximum capability could not 
be arrived at, At one time getters and loaders were 
wasting time in waiting for trams, and at another coals 
could not be obtained from the working places. Such 
arrangements as would ensure an efficient and regular 
wpply of trams to each stall would be most economii 
tule were followed, in a short fime the maximum 
producing power of each stall would be ascertained, and in 
this position the “ charter’ for getting reached its maximum 
and would then be ruled by market influences only. Several 
tables showing the prices paid for hauling and the com- 
parative getting facility of different coal-seams were then 
read, these premio oni the tonnes prices = ris 
average get per man iu nearly same wages in the 
different rie, wibenge the quantity a man was able to 
get varied considerably, but the reader observed that it 
would be utterly impossible to give a scale of cost that 
would even approximately apply to the generality of mines 
in working. It might be ly 
a face of coal was aapable of producing, aay, 
as much coal as a man working in a straight place, and in 
addition to this his coal would be in a more saleable con- 
dition, The item of yardage in pillar-and-stall work was 
every considerable and t this had to be set the cost of 
gateroads in the long-wall item, Many ‘sorts’ of coal 
were made at most of the Midland collieries, and it was a 
uestion whether fewer sorts would not be more economical, 
for in some cases, although there was a distinction between 
some of the cp or it was almost a distinction without a 
difference. conclusion Mr. Grimshaw observed that no 
attempt has been made in the Peper to bring forward any- 
thing that was absolutely new, sim| ly to lay before the 
members of the Society a few facts which might probably 
lead to useful discussion, 

The ery re i ta es he a a, - 
pleasure to the 1, but perhaps it woul tter if the 
discussion was Sajocrved Fntil The whole paper had been 
printed, This was assented to, and the usual vote of thanks 
passed to Messrs. Grimshaw and Phillips. 


New Deracninc Hook ror CoLiiertes. 


Mr. Geo. H. Hollingworth read a short paper descriptive 
of Boom and Sugden's new detaching hook for collieries, 
He said the subject of detaching hooks was at the present 
time occupying much attention amongst mine managers, 
partly because of the prominence given to the subject by a 
recent fearful accident, and partly because of the interest 
taken in the subject by Mr. Cross, the late Home Secretary, 
and the circular sent out in consequence hee Inspector of 
Mines, but he thought mainly because of the existence gene- 
rally of a feeling amongst colliery managers that some such 
safe; should be adopted. The detaching hook which 
had recently been patented by Messrs. Isaiah Booth and 

ames Su; was quite different in preps to any other 
ook at present in use, and although very ingenious, was 
quite simple. There was no spring or contrivance liable to 
get out of order, and tosecure lightness and strength it was 
made of cast ae hPa J G he ot prewr three 
, which sei to keep the studsin position, must 
bepbenrsd, but the pins were placed one in advance of the 
other and the shearing action upon each pin was extended 
over a height of six times the diameter of the cag 
the pina diag similar to that of a soning machine, 
gg Ee Bo gan ge 
no qi no} 
oe A rg 
‘over’ le, because, en, 
and reversed before the box ‘came properly into 
to return to their 
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said that a man working in , 








pendent a pin, and like thing else 
required attention; but Land the ord omy } 
was given at collieries to all kinds of machinery, he did not 
see any reason why the me 
cident, He was informed that at collieries where oe 
hooks were in use they had, in case of overwinds, been 

to act successfully, and had saved a great deal of time, and 


‘in some instances, no doubt, lives. There was no instance he 


knew of in which a detaching hook had been the cause of 
an accident. Jn that district he might add that, ax the result 
partly of the circular which had been sent out, here were now 
200 detaching hooks in use. 

Mr. Hollingworth, in replying to the discussion, said the 
swivel was not an essential part of the hook and he did not 
think the hook was lable to get out of order or to set fast, 

COAL-MEASURES IN THE SADDLEWoRTH DisTRicr. 


Mr, William Watts read.a Mustrated sections 


ving an account of the logical.strata through 
a tunnel for waterworks purposes at Saddi th. After 
giving a description of the modes of sinking, driving and 
ventilating, the reader observed, with regard to ventilation, 


that if it was to be effective in a tunnel more than 200 
away from the shaft, the air-pipe must be made to give out 
jets of air at intervals of about six yards, ashe considered the 
resent system of sending allthe air to the face to be faulty, 
ause when the current was very strong it had a tendency 
to blow out the lights and starve the men, the result of 
which was that the fans had to be slackened in speed, and 
the ventilation, as a consequence, suflered. Proceeding to a 
deactiption of the strata passed through, Mr. Watts observed 
that they were much disturbed from their natural ition, 
and occasionally the dip was found reversed, In the strata 
three thin seams of coal were met with, in fact coal was found, 
in five pisces, including the sinking of the shafts; but {t was 
robable that only two seams existed, both of which were of 
nfetior quality, burned with a dull red, and were sul- 
phurous, Some of the coal near the Marsh Bottom did not 
appear to have the usual well-defined floor-clay, and it was 
Feovente that if it existed-it was rotten, owing to its prox- 
mity to the surface, and being acted upon by the surface 
percolation, The next seam was about 120 yards from the 
first shaft, in the direction of Marsh Bottom entrance. 
floor-clay was present in this instance, but it was very soft 
and shaken, the overlying coal being all of a lustrous cha- 
racter and much fractured, its component parts having 
apparently been considerably broken up since deposition 
andhardening, The remaining seam existed some 300 yards 
from Hanging Lees entrance, and dipped towards Picthorne 
Valley at an inclination of about one in six, it measured 
about 10 inches in thickness, but was of inferior ern 
was supported by a hard fire-clay floor, None of the coal- 
seams parce through in the excavations possessed any in- 
dustrial value, so that there was no prospect of their being 
worked in the future owing to the inferior quality of the 
coal and the thinness of the seams. He was unable to cor- 
relate these coal seams satisfactorily to himself, but if he 
might venture an opinion he would say that they belonged 
to “the first coal series’? found immediately above the 
Millstone grits, as described by Professor Hill in his 
** Memoirs of the Geological Survey.” 
The usual vote of thanks was passed to Mr. Hill for his 
paper, and the proceedings were brought toa close, 


LIVERPOOL ENGINEERING SOCIETY, 


‘THE usual fortnightly meeting of this society was held on 
Wednesday, roth inst., at the Institution, Colquitt 
Street, Mr. Alexander Ross, President, in the chair, when a 

japer was read Mr. Window, assistant surveyor to the 
Wiest Derby Local Board, entitled ‘ Remarks on the Con- 
struction and Maintenance of Highways."" The author 
treated his subject rather as a discussion than in a partisan 
oint of view, commencing with a sketch of the highway of 
Great Britain previous to the renewal of the art of road 
making. The first great road makers were the Romans, 
who laid down their vias with rigid foundations, em 
both hand pitched stone and lime concrete substructures, the 
latter chiefly in France. These roads were so admirably 
constructed that they have in many instances defied the 
ravages of fifteen centuries. peculiarity was the 
straightness arising from the fact of their being sulted to the 
vehicles of those times, which were without movable axles, 
After giving instances of the dangerous and neglected state 
of the roads till the advent of Telford and Macadam, the 
author went on to say that the state of things described was 
not even yet quite # matter of history, citing as a proof some 
private streets in a large borough town where he had seen, 
"cee to their being taken over by the Corporation, mud 
the road to the depth of eighteen inches, and alluding to 
the state of the tram lines on\Clapham Road last Christmas 
time after the thaw. The various methods of constructing 
roads, including the use of lime conerete fourtdations, were 
next commented on, Of materials for metal Gui 
granite, Penmaenmaur and Clu-Hell-Dhu stone were recom~ 
mended, and for footpaths, where stone was not cheap and 
easily obtained, the use of concrete flags, which have been 
found to answer very satisfactorily in towns where ie 5 have 
been laid down. The preparation and oy com~ 
pen asphalte was explained, Vi Travers and 
mmer and Seyssel being real or mineral asphaltes, and most 
others artificial tons. As regards wood pavement 
it was stated that 's appeared to have given satisfac- 
tion wherever it had been . 
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‘stoves, stoves, engines kinds, para’ 
oe eben &e., ne machines, electric lighting, elec MONDAY, May a4. 


tric 7 io communication, telephonic communica Rovat Inexsrute op Burrin Aucurrwcrs.8 p.m. 1, Discussion 
; monte, sales Bes. Wallace, feconded by Dr. | °° W! Renselyyn' Bad Stel "cad i" Appcstn Yo Balog 
ammon a * » we y wr. . Ww. ” e 
id, then nominated a large executive committec, | Purpuses, TUESDAY, May as. 


. Fergus as chairman, Mr. Foulis and Dr. Wallace : 
wad cadinaon, ‘Me Mann as secretary and treasurer, Mansion Hoven—§ pam. Fine Art Con 


Some discussion followed on the question of awards to the pinenenes ge Kay Bharat im amcoting Metin » 


éxbibits, and a recommendation was adopted to the WEDNESDAY, May 26. i 
aed lb el ber perce ee in rm - pear or Famonavy monmrans tp Mr, E.. Graves, ona 
a rae lh nd gn to the most meritorious of the ‘Gscrdevoal Berane ue ia eer: 










uy kent ‘The question of site was also raised, , : 
Ska Mr Netveop suggested tbat application should be made wie inake Rs og AY, MAY 97 
to the Town for the use of the ground in George | Mosicirat Hxaice ks" AssOctATION,—AnnualyMeeting at Leeds. 
Square, if it was still vacant at the date of the exhibition. (Three days}. f 
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‘ letter add to the Becretary, School of Gnorooisrs’ Assoctarion.—10.15 am, Excursion to Aylesbury, 
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‘the Clothworkers’ Company subscribe ment, the membors of the Royal Commission on 
ing for the Technical Sebool at Hud- | Accidents in ‘Mines left Barnsley Midland Station in a 
be commenced. ‘Ten thousand pounds | special train for the purpose of visiting Strafford, New and 
ready ‘been subscribed or promised by id Oaks Collieries, South Yorkshire. were’ accom- 
nd manufacturers Of the town and neigh- | panied by Mr. Wardel, Inspector, Mr, Gerrard, Assistant 
this the Clothworkers* Company have fost tor of Mines for Yorkshire, together with Peesident 
ion of £2000.— O11 h and Secretary of the Midland Institute of Mini t rs, 
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SANITARY, ENGINEERING, 
GAS AND WATER, &C. 


Sociery or Axrs ConvERENCE,—The conference which 
has been held annually since 1876 by the Society of Arts on 
subjects connected with public health is announced for the 
toth and rith of June. As in former years, Mr, Stansfeld, 
M-P., will » The pvr ime is arranged in three 
divisions, the first of which with sanitary administration 
and organisation, ‘The first point taken up under this head 
refers to the constitution of county boards chargeable with 
the conservation of rivers, the ce PN of county health 

superintendents, &c. ; the second sul 

; formation and lation of sanitary districts ; the third, to 
Se : mits: the method by members should be elected on the 
ate, J b county boards; and the fourth, to the method of inspection 
ay : by t ¢ it is suggested, the Local Government Board might 
. ‘The second main division of the imme relates 
z amendment ofthe law—(1) the Public Health Act, 
hens ; di to im works 1875; and (2) the Pollution of Rivers Act, 1876. The 
’ t is i thin main head refers to a proposal for a sanitary inspection 

i f ‘ : and clresification of dwellings. 

Tux THames Conservarors AND THE Boarp or 
t and determination of Captain Douglas 
,) C.B., F.R.S., and Frederick Joseph Bramwell, 

»R.S., MiInst.C.E., appointed in June, 1879, by the Con- 
servators of the Thames and the Metropolitan Board of 
Works ly to arbitrate with regard to certain dif- 

ween the two as to whether certain banks 

in the rivers have arisen from the flow of sewage at the out- 
falls, and as to whether they are an obstruction to the navi- 
of the river, has been published, The arbitrators 

under Navigation Act of 1870, 

are the Margaretness Bank, Bark- 
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banks caine into existence. In this limited sense only 
we determine the banks to be obstructions to 
the navigation. That each of the three banks has 
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the river, and altered the direction of the flow of the 
currents and tide, so as to produce a diminished velocity in 
‘party of the Reaches where the banks are situated, 

a tion of matter « 
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New Ramway.—A new rail from Cite are 
via Hollinwood was opened on Monday morning. } 
$0 to speak, will bring Oldham and Manchester three- 
quarters of a mile nearer, and will open wp direct communi- 
cation with Hollinwood and Newton-heath. The line is 
pos yer = five Feary ers 8 and has cost about as 
touch per mile as any gdom, many difficulties 
having had to be encountered. : 

New TRam-car Rovre.—A new tram-car route in the 
north-western suburbs of the metropolis, having 
inspected by the officials of the Board of Works and 
oo Board of Works, was opened for 
traffic last week. It extended from the comer o} 
the Prince of Wales’s Road, 
opposite the Mother 


at full length, nearly to the foot of Hill, 2 
site the new Dominican monastery it again turns 

Southampton Road, and has its terminus a little of 
the Fleet Road, not far from the “ Gospel Neo which © 
used to mark the boundaries of the parishes of St. P, 

and St. John's, Hampstead, a 


Town Road westward alon; 
nor’ 





NAVAL ARCHITECTURE. 


LAUNCHES. 
ENoLIsH. 


Adelaide. —On the 8th May, the Adelaide, a steel paddle 
steamer, intended for the Great Eastern Railway Com 
Harwich route to the Continent, was launched from 
yard of the Barrow Shipbuilding Company, The dimen- 
sions of the Adelaide are :-—Length 260 feet, beam 52 feet, 
with a gross tonnage of 960 tons, and for 
neurly 200 passengers, She is fitted with bere ar oscilla~ 
ling surface-condensing engines of 1600 i ted horse- 
power. Shots expected to be running between Harwich 
and the Continent next month. 

Albert Victor. —On May soth the Abert Vielor, steel 
sian steamer, was launched Messrs, Samuda 

ors, at Poplar, This vessel has built for the 
South-Eastern Railway Company for the service between 
Folkestone and Boulogne, and has been constructed of 
steel manufactured by the Siemens process, The engines, 
by Messrs. Penn of Greenwich, are of 2800 horse-power, 
and will be fitted with steam starting ge and other recent - 
improvements. The vessel's principal dimensions are ;— 
Length, 250 feet ; breadth, 29 feet ; depth, 15 feet 6 inches ; 
burt builders’ measurement, 1040 tons. 

Barnesmore.—On May 8th the screw-steamer Barnesmore 
was launched by Messrs. Thomas Royden and Sons, 
Queen's Dock, Liverpool. She is a vessel of about 2000 
tons, and has been built to the order of Messrs. William 
fohnsoh and Co., to trade between Liverpool and 

nubian ne Her principal dimensions are ‘—Lengt 
260 feet; h, 34 feet; and depth of hold, 18 feet 
pra bene w a0 7 Op neat prollbch pe 
the Liverpoo) book, tm ae swith engines 
horse- , constructed by : Jack and Co., of the 

tol Engine ‘Works, : 
pees c ating May ‘there ae bon from the 
ing yar t Thomas Sa h Porthleven, 
the same style of build as the first-class mackerel 





acht 
dritt-boats of the Mount’s Bay, She is owned by Mr. C, 
Clarke, of Plymouth, She is built of oak tim and 


aie pine planks, of the following dimensions »—Length of 
, 404 feet; overall, 45 feet; - 8 feet 2 inches 
beam, 13 feet without, and is lug rigged. Her cabin a 
internal fittings are to be put in at Plymouth, She is von 
Bt and will carry the flag of the Thames Royal Y: 


Chub. 

Etfie and Gulf of Sugs.—On the 8th May, Messrs. W, 
rat toe Co, Rae 9 at West Hartlepool two 
steamers. The first was to the orderof Messrs. Neilsen 
Co., West Hartlepool, and was christened the Zijie. 
measured 235 pewarbirs wu) 2 fect breadth, 
andar feet depth ofhold, 
her carrying capacity 1600 tons, 
horse-power, and are to be supplied by 
Co., Stockton-on-Tees. second 









. 


* 


classed 20 
_ and is name’ the Afalemba, Her dimensions are :—Length 
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launched from the yard of Messrs, Joneph L. | trial trip on May trth, On the m nite sho. was 
ool, Werth, Bande, Sender he tried y/ aa8 aie speed Senet a considered 
dimensions, “2 ory. The Eleano 
; depth of hold, 24 feet ; ‘2800 | has been built for the mail and passenger service of ‘4 
, * on the three-deck | Olano, and Co,, between the islands of the 
iron. engines, , Glasgow, ino 
J densing Ne, are bein, .—On the 12th May, the new serew-steamer 
Joho Diekason, of Palmer il Engine Works by Moxsrs. A Leslie and Co,, Hebburn, to 
‘| » @ " 
avis being of fron, Your horizontal steam winches | Shields, had her trial tnp to sea. She is of the following 
be fitted, also patent windlass and patent steam steering | dimensions:—Length, 260 feet; breadth, 34 feet ; ~4 
m 
. She is intended for the American and Indian eigioes, by the North-Eastern En; ing Company, Sun- 
di d, are 180-horse power nominal, 5S be com- 
‘of Messrs. Raylton, Dixon and Co., an iron steam- | Indian, American, and general trades, for which purposes 
th, aed thé iy lg has been built to the order | she has been fitted up Ags substantial manner, mat has all 
‘essre, 
intended for the American trade. Her dim : | vessel was brought back to (he Tyne to load in Howdon 
278 feet ve -4 by 35 feet 3 inches beam, by 24 feet Ginches | Dock for Port Sia, whence she goes to the Madras coast 
depth of ; she bas iron main 
deck, and » third tier of beams, water ballast in after | §) Zady Zyler {y. — On the 4th May the new iron 
erm engine-room, and in large chamber in fore- senger steamship the Lady 7yler, belonging to the Groat’ 
she will be fitted with engines of t7o-horve power by Messrs. | Smith, North Shields, left the Tyne on a trial trip. The 
Thomas Richardson and Sons of Hartlepool, vessel was built for the Continental passenger 
Fiva.—On the sath of May a steam.yacht was Iaunched | 1 breadth, and 13 feet 6 inches in depth, Her engines, of 
from ‘the Wilding yard of Messrs. Stephen and Yorbes, o-horse power, are by Messrs. R, and W. Hawthorn, 
et The yacht has been built to the order of B. Leigh length, and accommodation. is providedsfor above 200 first 
mith, Keq., London, aud is to be used for private explora~ | second class passengers, On theccasion of the trial 
‘The frame of the vessel is of oak, lined outside with iron | Métably, After sunning out to sea some distance she re- 
hark, and thie is fitted up internally in a very atrong and | ‘med to the Tyne about noon. 
126 feet; breadth, 25 feet; depth, feet; and ba plated turret-ship, went on a six hours’ run, ia the course of 
rn El $60 grees. Sore will a uted up ith B aaaoer| which she took four full-power runs on the measured mile in 
vessel left the wiays she was named the Aira. Stewart, was on board. Though measures had been taken 
ProtieOn the 7th May, Mr. James Adam launched to improve it, the ventilation of the stokehole was v de. 
following dimensions :—Length, 25 feet; breadth, 6 feet ; draught, it was difficult to keep up the steam. The trial 
i, § feet. She has 1 built to the order of Mr, | commenced at eleven and finished at five. The mean horse- 
lider, Yheyacht is named Frofic. the revolutions of the engines per minute numbered 61 ; the 
Garry-—On the tath May there was launched from the | mean speed of the four runs on the measured mille was 14°2 
iron serow-steumer of 960 tons repister, As she left the | concerned, were completed next day when the ship 
ways og was named the Garry. Her dimensions arc ;— | ™&de an hour's steaming with the expansion valves set at the 
th, 
6 . The steamer has necially built as made sixty-one revolutions, the power developed being 5680 
> ‘The main deck is of iron, jhe pens iadearte mits sree horses, and the speed realised 12°8 knots per hour, & Din 
of the ship. The engines are compound surface-condensin engines were stopped in 17 Bec., started to full steam ahead 
98 horse-power nominal, Toexpedite the loading an in 7 sec., and reversed in 15 sec, The Neptune was 
have been fitted up on hoard, Steam steering gear has nown as the Jndependencia, Since her transfer a consider- 
‘placed amidships, while aft there isscrew steering gear, | ble sun: has been expended in superseding her Whitworth 
fron. The Garry has been built to the order of Messrs, | Sif Joveph's steel guns requiring special projectiles, the 
George ‘Armitstead and Company, and others, and ate, viding of which at the various ports at a she mi; ht call 
will be principally employed in the Baltic aod Archangel labour, Her four 3§-ton guns in the turrets have been re- 
es. placed by 38-ton weapons, and her two 9-ton under 
Mateniba—On the 8th May, there was launched on the i . . 
These alterations have required enlargements of both the 
Navigation Sea ~ ithe ary and African Steam — and turret ports, She has also been supplied with 
10 d Gl ef 
14 rpeal Und prow. She ks pon go fitted out as a flag-ship, while her rig been 
modified to prevent her being over-sparred, and precaution- 
hold, 18 feet. Tho vessel is specially cosigned to } rooms to afford protection to the ship in the eventiof these 
ing canine capacity Sees wit ekt deaight or spaces being flooded, 
will thus be enabled to cross the bars whi situated Francisco Reyes, wuilt by Messrs. A. and J. Inglis, Point. 
the entrance of most of the African porte wed ae tai house, Patrick, to the order of Messrs, iy olton aed 
to Shallow-draught vessels, The en whi i Channel on Tuesday on a trial trip. The new vessel is con- 
by the same firm, are on their conapctind Sacpie structed with a double botlamn ont the bracket circular 
power indicated, which will give.a speed of about 12 kn 195 feet; breadth, 27 foet; depth, t8 feet 8 inches; ton~ 
an hour, The vessel, although intended ? ncipally zoel nage, 800 tons. On the measured mile the vessel attained 
besides cfficers, engineers and crew, and willbe | ™° was very satisfactory, ; 
ed with steam windlass’ winches and all the Jat : Fitentie, The 8.5. 7Wenia, which had 
e dateat dm by Messrs. Raylton, Dixon and Co freed Bo 


Sons, 
following Whe. to by and owners as 
feet 
Tia vensel” haw full d up for a 
wig mean oo the | number of first-class passengers. The engines were made 
which are 5 
he Marion wil ; James Turpie and Partners, North 
iv, and other improvements for securing economy | 23 feet 6 inches ; gross register, 1715 met; 1115 tons. 
por’ dispatch 
os, 
ww »—On the 11th May, there was launched from the | manded by Captain D. ic. and is intended for the East 
Any of London, and is especially | the latest improvements. After a very enjoyable trip the 
are: 
deck, wooden sheathed | to load for Marseilles. 
hold, 
hold: capacity will be about 2800 tons, and | Eastern Railway Company, and built by Messrs. T. and W. 
service 
Scoren. * Harwich and Rotterdam, She is 200 feet in length, 30 feet 
Peterhead, being the first steamer that has been built at the ewcastle, The principal saloon ts about go feet. in 
tions in the Arctic regions and trips to the Northern Seas, | ‘tip there was a strong swell, and the steamer behaved ad- 
substantial manner, . Her dimensions are—Length of keel, Neptune—-On the 19th May, the Neptune, six, armonr- 
surface-condensng engines of So-horse power, As the Stokes Bay, The Controller of the Navy, Sir Houston 
from ‘hiv boatbuilding yard, at Gourock, a yacht of the fective, and owing to the high temperature and insufficient 
irae Adam, Greenock, and will be fitted out at once by | Power developed during the six hours amounted to 7993, and 
Caledon shipbuilding yard (Mr. W. B. Thompson's) an knots per hour, The runs,so far as the present trials are 
218 feet ; breadth, 30 feet; depth in hold, 15 feet earliest cut-off—that is, at 1-9th of the stroke, The engines 
for taking in water ballast in double bottom and at the ends | &'#ms were taken of the other grades of expansion. The 
of 
discharging of the vessel three horizontal steam winches a from the Brazilian Government, and is better 
‘steamer ix schooner-rigged, and her lower masts are of | &°"5 with service pattern ordnance, the distinctive rifling of 
Mitchell, shipbroker, Dundee, is managing owner. for fresh supplies would involve extra expense and additional 
under the forecastle have given place to twelve hall-tonners, 
a omy Bony vt John Elder and Co,, a screw-steamer, 
and electric light gear and a Nordenfelt equipment, 
years at the L 1 Underwriters’ Registry ; 
iculars, 290 feet; breadth, 36 feet; depth | ®!¥ Measures have been in the engine and boiler 
is for that reason built entirely of steel. She Francisco Reyes, — Last week the new steamer 
necessity which at present exists of freaahlpping. the cargo | Co- Glasgow, for foreign owners, proceeded down the 
all the latest improvements, and will develop gso- horse | *¥8tem, and its chief dimensions are as follows;—L ength, 
cargo, will have good accommodation on for about 20 | * Speed of 11 knots an hour, and the working cf the machi- 


| 


Taisn, 

Whitehoat.—On the sth inst. an iron screw-steamer, 
_ named the Whitehoad, was launched from the shipbuilding 
of Messrs, Harland and Wollf, Queen's Island, Bek 
The steamer is built to the order of the Ulster Steam- 
of which = mon G. aged = 

" , are the managers wi 
be in their ‘Baltic and Mediterranean trades, 

ly in connection with the port of Belfast. 

of the Whitehead are:—Depth, 250 feet; 
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thing 
greater « Ttwill be seen: 
i 3.02. less than Timmis' standsa load of 4 tons 
without being driven home, whereas Timmis only gre 3 
Tiavnia ering fap He wh Blsoes MAA, tt bine, 
ing 1 . Wh, ny i 1 ot 
an wring ‘St , es high, 11 X 9 hes, 


2 Oe ae yi! tons 

Spencer's spt id 1 Ee u 2 penalty Sago hatees 
, we. » 5 0%, 2 

rectangular steel :— 5 2 * 


score our 9) 









7h 3 2 tons, 
i fo1 yor ihe 2 nis 2 i, sftinch defection. 
We are, yours, 


Joun SPENCER AND Sons, 
Newburn Steel Works, Newcastle-on-Tyne, 
igth May, 1880. 





NITROGEN IN IRON AND STEEL. 
To the Editor of LRox, 


« S1X,—In yourreport on the discussion ofthe paper on “ The 
Presence of Nitrogen in Iron and Steel,” read by me at 
the recent meeting of the Iron and Steel Institute, there are 
some inaccuracies which I shall be glad if you will allow me 
space to correct. 

With reference to Mr, Stead’s question about occluded 
nitrogen, Miiller, of Osnabrtich, drilled holes in iron and 
steel, and analysed the gases which collected in the cavities 
from which the borings had dropped out. The nitrogen 
found in these gases, when calculated to percentage by 
weight of the iron drilled, rag an amount very similar to 
those found by me in a wholly different manner. Whether 
this is more than acoincidence I cannot say, but Iam not 
disposed to attach much importance to the fact. My im- 
pression is that the nitrogen climinated as ammonia by the 
action of steam or acids, exists in the metal as nitride of 
iron—not nitrate, as in your report. 

As to the possible association of the nitrogen in the metal 
with titanium, as a nitride or cyanide, Mr. Riley remarked 
that the so-called “ titanic-plate’ usually contained no 
trace of titanium, With reference to this, while admitting 
the fact as a rule, I stated that I had met with titanium in 
titanic-plate iron, and that, with all Mr, Riley's experience 
in searching for titanium, I doubted his ability to detect so 
small a proportion as ‘or per cent. (not t per cent,, avin the 
aid of titanium, which would be a quantity comparable 
with the amounts of nitrogen estimated. Having now defi- 
nitely established the fact of the existence of nitrogen in iron 
and steel, and devised a simple method for its estimation, I 
intend to endeayour to ascertain the mode in which it exists. 

I may add, that in my remarks on the paper of Messrs. 
Parry and Tucker, I contended that a certain weight of 
hydrogen would oemet a larger volume when uncombined 

an if it existed partially in combination with carbon, In 
illustration of this fact I'may give the volumes occupied by 
1 gramme of hydrogen in various conditions under the same 
pressure and i tae 


1 gramme of hydrogen, free, measures 11°2 litres 
1 »  asmarsh-gas, CH, , 56° ,, 
1 » asolefiantgas, CH, , 56 ,, 
1 »  asbenzolvapourC,H, ,, 3°73 » 


Hence, in combination with carbon, the hydrogen measures 
less than in a free state, not more, as I am reported to have 
argued. 

ith respect to the freedom of the sulphuric acid from 
traces of ammonia, Mr. Tucker informed me privately that 
he and Mr, Parry had found the puny very difficult to 
remove, but that they had assured themselves of its absence 
before seplcring the acid,—I am, &c., 

Sheflield, May 15th, 1880, ALFRED H. ALLEN. 








NOTICES OF BOOKS. 


Pocket Mining Atlas. Ty Ewin Bowrruo, New York: 

‘Buplenring ont, Mining Journal, 1880. 
Tuts is a bijou affair, abotit five inches by three, containing a 
map of the United States and twenty-five other maps and 
plans of mineral districts and mines in that country, It is 
claimed for these aes oes plans that, making allowance 
for inevitable errors the constant addition of new mines 
and frequent chan, of locations, their accuracy may be 
relied upon, are clearly printed and distinetly 
coloured, and will be useful to the numerous class which hay 
invested in transatlantic mining shares, 


Afinutes ©, of Institute of Civil Engineers, with 
Other FSobier putry Be bn od Papers Vol. tie, London: 
Published by the Institution, 1480, 

Tus volume of transactions covers the period from the rth 

of November to the 23rd of December, 1879, and besides the 

usual, records, contains reprints of the ‘more i 


















The Resources of Queensland. Ty pee Bonwick, 
F.R.G.S. London: S. W. Silver and Co, 1880. 

WE have here a skilfully condensed account of the 

of our Australian colonies and not the least in yy 

written ina style which compares favourably with that of 

the ordinary guidebook, spirited without degenera! into 

bombast, full of such information as an intendin 


thought of leavinghome. The geology of the colony is first 
dosclbga as having an all-important he 
bilities, which are very varietl, the cl 
warm temperate (o tropical, and suited, according to latitude 
and altitude, for the cultivation of the Ei 
pastoral industry, or for the usual 
the cotton plant and the sugar cane, Queensland 
also great wealth of timber, both for building and ornamen: 
tal purposes, Her mineral resources comprise coal, 
tin, copper, gold and precious stones, The deposits of 
in the colony are of enormous extent and of the best quality, 
Neither their extent nor value has, however, been accu~ 
rately ascertained ; but the author gives a full account of 
both as far as surveys have gone. In one field, we notice, 
there are five workable seams of good coal and cight smaller 
ones in 1000 vertical feet. ‘The Mackenzie area in the north 
is estimated by Mr. Clarke to occupy 49,000 square miles, 
Another field covers six de of latitude, Iron ores abound 
everywhere, On the Brisbane River is one of the 
deposits of chrome iron in the world; hematite deposits are 
frequent, Both copper and tin have been worked to a con- 
siderable extent; but the industry has been checked by the 
state of the markets, The yield of gold in 1877 reached 
1,611,103 in value, and 1879 is calculated to show much 
tter returns, * 


NEW BOOKS, 


Celestial Scenery. By Dr. T, Dick, New Edition, 
Crown 8vo. Griffin, 

Farming and Railroad Interestsin America, By J, Harold. 
fvo, Cassell. 

Hertslet's Commercial Treaties. Vol. 14. 8vo. Butters 


worth, 

Lectures on Art, delivered at the Royal Academy. By 
H, Weekes. 8vo, ome Pe 

Manual for the Physiological Laboratory. By V. Harris 
and D, Power. Crown vo, Baillidre, i 

Manual of the Alkali Trade, including the Manufacture of 
Sulphuric Acid, &c. By J. » Royal 8yo. 
Lockwood and Co. 

Outlines of Geology and Geological Notes of Treland. By 
W. Hughes. New Edition, Crown 8vo, Simpkin 


and Co. ‘ 
South Kensington Art Hand-Books; Persian Art. 








Major Smith, Second Edition, 8vo. Chapman a 
‘Treatise (A) in Plane Co-ordinate Geometry. By J, Tod 
ar Sixth Edition, Crown 8vo, “M. and 
oO. 
Typogra hic Printing Machines and Machine Printing. By 
. J. Wilson. ¥ yman, 
BOOKS RECEIVED. 
A Course of Qualitative Chemical Analysis, By the late 


5, 
W.G. Valentin, F.C.S. Revised and Corrected by 
W. R. Hodgkinson, Ph.D. Fifth Edition, London: 
J. and A, Churchill. 


Bicyzles and Tricycles of the Year, By H, H, Griffin, 
sa $ 


lon: Fasaar Office. 
A Manual of the Alkali Trade, including the Manufacture of 
Sulphuric Acid, Sulphate of Soda, &e., 
illustrations, 
wood 


Lock 0. 
The Great Artists—Michael Angie. Ry C. Clement. 
London; Sampson Low and Co. J 








FACTORY NOTES. 


Tur Millom Iron Smelting Company havé blown out one 
of their six furnaces for repairs. ; 

SYDNEY INTERNATIONAL EXATRITION —-Messrs, William 
eat tala bition filst prize for thei bellows, Lares, 

izes at this ex a eir 
Pena" toale, dee, another first for fancy bellows, a 
second for anvils and vices. 
thin tes Keats sak Generel m Goma oy 

jess ron , 
Strect, London, have been awarded a medal at 
Exhibition for their Anti-corrodo tubes ‘a fitings 


Professor ; 
tand thet tubes thos treated sre coming largely, fsto general: 
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critical : The est excitement prevailed in the 

+ Tho boiler was new about thirteen 

go, and had been ally kept ever since. Since 

Rorember, 1877, it bad been inspected by the Boiler In- 

' gurance Steam Power Company (Limited), Manchester, 
aest, it was rei 

lant week. The pecuniary loss will, fore, it is stated 

fall upon that company. Previous to the inquest the coroner 

and his PR the works and made a minute inspection 

agments of the boiler, which were found to be 


unsuccessful, There is = little chu 
note with respeet to the business doing in ¢ 

small coal, the demand daring the week hes been re- 
markably quiet, owing to the stoppage of the works. 
coke trade is still good, and a large and increasing output is 
being made weekly, ‘The number of ovens in the course of 
erection is very large, so that in a short.time the production 
will be greatly augmented. A good deal of what is made 
is being sent to North Lincolpshire for the use of the fur- 


which last were successful, have tendered at 
prices and onal 
















































the 
Sted andthin in parts, The inquiry was adjourned til] | naces there. The district is in a very bad state, and miners 
to-day, when the evidence of Mr, Marten, of Stourbridge, | are carning extremely scanty wages. Some idea re be 
will be taken at the instance of the coroner, and the evidence | formed of the position of affairs when it is stated that a local 
of one er more ts at the instance of the town authori- | colliery firm last week advertised for a storekeeper at 25s. 
ties. A meeting has been held to consider the best means | per week, and in a day and a half they received 145 written, J 
to relieve the suffering oansed by the boiler explosion. It | in addition to many verbal applications. In connection | 
was stafod that over 150 persons liave claims, including | with the state of trade, attention is being called to the fact i 
twenty-one injured men, few of wham will ever be able to | that the splendid South Kirkby Colliery belonging to the 
wotk 3 £12,000 will be re . Another eee is | Kosedale and Ferrybridge Iron Company, on which nearly 
called oe. at which borough member will be | £77,000 was expended, is still unsold, althongh it is under- 
present, to the subject. stood that a very moderate sum would secure it, There is 
but little new to note in connection with The iron trade, 







Businoss since our last notice has been so limited that there 
a howe but Bis oe for potng chan an The 
joundries are doing but a quiet trade, as are ter 
AMERICAN G LEANINGS. moulders and eaiiineors: No falling off is observable at the 
Liewr Locomorive,-An American firm have com- Epa pik ton rhalies ~ fornaves engaged ta:the make 
. pleted a locomotive which ix said to be the lightest ever W-IN-FURNESS AND WORTH LAN- 
eee Serene icey — are but 6 inchesin | QASHIRE.—The holiday season has tended to bring about 
pon gia t is to ty ver ore, on a 20-inch | a much quieter tone, inthe iron market of this district this 
Its 























the mines of straw and Co,,of Arizona, | week ‘ery little busi is being d 
uw ont @ level track is 150 tons. although the still have thet we ks rs fully rc Lay 
; Ne yah batt m Rea Bap tien has patented a | jt jg ighly probable that there will be contianed activity 
oles — . o rod vention consists | throughout the season so far as the industries of the district 
eo emo lad the eh The | are concerned, but it seems wally probable that in the 
bes one agai meus Peeps other, and a | meantime the orders on the makers’ books will not be con- 
Mout seers. i es aT hip ES siderably increased, On home account there is a res de- 
he car cyan “Ben Sat oa cat a Sear oe mand oe be, 24, althou, Abie ae geet eclining, 
Mi a to.n shaft overhead, which, being turned, draws | oftheir orders, "Oy the other ‘hand, there iss beliel 
\ : ed, ; 1, is: 
then ight ant holds nya in place. Water and | generally entertained that the request for Bésavindt qoalities 
lor a trip of four days, and stock can eat, | of iron especially, will revive before the orders in hand. are 
Te a at asd Ns, ex | Spe and lore thee fs any ecw foe bowing 
: rop down, The | out some of the furnaces now in blast. : 
hepa ison 13 wettest can be easily moved to the | likely to be received with none toroer, colon dianiove 
ear. car is then ready for any kind of freight, | ment of the Siemens-Martin stecl-makin ess is farth; 
Tue Cortiss ENGINE AT THR PHILADELPHIA EXxut- | advanced in the district, and of which thas ore better indie 
nivion.—The Chicago Pribune states that in the engine | cations every day. It'is impossible to give any teliable 
mee og 3 bag she a erected | quotations as to the value of ematite pig-iron, as only a 
» Caleage, -w ph the beautiful | small business has lately been " Shipbatiders have on hend 
wi i. was one of the wonders of the Centen- number of orders and thelr works are briskly em, 
» Where it drove eleven acres of machinery. although there is room for further orders, and as hsp dood 


toil Allen works. in onigingl cont wax Qteyocn, | ‘Gf arouctarine bas ately improved theres every pogpect 
is far from 
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a ; t was $114,000. | of the orders in hand further augment 

c for iron ove is fairly maintained, but it 
active. Prices are steady at from 155. to 18s. per ton, but 
oy deliveries have to be made at the full prices which ruled 
in Fe Deh 58. per ton, The and coke trade is 
steady, t isa consumption. Shipping is very 


BIRMINGHAM.—Manufacturing ions have 
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material, and a fair of orders has also come 
from India, the Cone Ot aly for railway car caved ’ 
and fittings, and for locomotive tubes, Liew the 
manufacturers of edge-tools have 
for and picks for the 
manufacturers 
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. per-day in wages, and it ix 

uch if any resistence to this. 

blic are still investing in warrants, but 
dle are willing to supply their wants. On 
Tharsday 453. 1o}d. to g6s. 44d. cast, and 46s. to 46s. 6d, a 
month were paid, rising next day from 46s. rpd, to 46s. 6d. 
cash. On Monday 46s, $d. to 46%. cash way accepted, On 
Tuesday 46s. to 46s. 34. was paid, and on Wednesday a 
good business was done from 34, to 45s, od. cast, and 
468. 44d. to 455, tofd. a month, closing buyers 45s, 9d. cast 
and 458. mae amonth, sellers 1d. per ton more. The 
makers are selling tle and Several brands have been 
reduced in price. eve are NOW a8 many a8 113 furnaces 
in blast against 87 at this time last fyear. The ship, 
ments of pig-iron from Scotland last week were—Foreign 
small ¢ I 1 tons ; Sate dies sone gee ae rome 
<i } against 9919 tons in the corres; in of Inst 
melti , h . The imports of Middlesborough. agiirent into Grange- 

mouth last week were 3830 tons against 3220 tons in the 
similar period of last year. The total imports till May 15th, 
are 84,930 tons against 88,087 tons till May 17th, 
1879, showing a decrease for this sage 157 tons, Tron 
is again going into Connal’s store, the stock now amounts 
to 442,622 tons an increase since last week of 1704 tons, 
The iron manufacturers are badly off for orders, 
more especially for the smaller sizes of bars and angles. 
Low prices are being taken to secure contracts, but buyers 
are inclined to kee; ack their orders in the expectation of 
still lower prices being touched shortly, ‘I'he exports list 
week were large, the chief items being for the it, cast 
iron goods valued 5,028, machinery at £9101, wrought 
iron at ; for Australasia cast-iron goods at £10,742, 
ig wrought iron at £1318, machinery 
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ontinent manufactured iron at £6619, 

t at 9. The be eorsrigrs and engineers 
are in the meantime fairly well employed, but they are not 
etting many enquiries for new work. The forges are busy 
bat founders are quiet. The steel works are well supplied 
h orders, but are now quoting considerably reduced 

. The coal trade is inanimate—the fine weather has 
the demand for house-coals ; shipping are not much 
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ANCASHIRE.—Iusiness generally in the immediat® 
hood of Manchester is practically suspended dur - 
ing the Whitsuntide holidays, and during the past week 
there has been very little doing in either the iron or the coal 
trades of this district. There was only a very small atten- 
dance at the Manchester weekly iesthag on Tuesday, and 
there was little or nothing doing which would really test the 
market. The low poititnow touched by prices is, however, 
stimulating some little enquiry from consumers, but at pre- 
sent there is an absense of any natural buying. cashire 
makers of pig-iron are still asking 52s, 6d. por ton, less 24 
= cent., foundry and forge qualities delivered into 
¢ Manchester sping Bact they are selling little or nothing 
and there is not much doubt good orders might be placed at 
a dower figure. Qutside brands ofiron are still being offered 

in this district 
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by second-holders at yery low figures. For 

and Derbyshire irons, the nominal quotations 
of some of the makers are still about 55s. to t.4 
ee ton, less 2} for calvary. into the Manchester district, 
ut there is plenty of iron to be bought at about 
508. to §28- per ton. In Middlesborough iron merchants 
ier ea hy Te: at about 45s. 10d. per ton for de- 
Es rete above 


hilst 
Erect 
he 
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ures, good brands being 
delivered ‘anchester at very little over 70s, 
siron trade there is no material 


h t 
ies from the buyers, and works yhich might 
be kept well employed if the orders on the books could 
onl: ba esenirae ath getting S180r. Very low prices are now 
ruling the market for nearly al! descriptions of finished- 
bye fa Wie, the apes ead wry d are aaa 
Be ton; hoops at about ; 
odin (oes oan dat at Pacrtnfed oid gh Vd 
piri, ig Rape the strike in the cotton trade at 
Bi to get done at the mills, and this has 
made the engineers in the above district tem 


aad, machinisd 


















mation and prosperity of a few years back. ool-makers, 
are steadily J aloee that beiakty sesplored. Thee fork=» 
shire coal trade seems to be bly dull, The pitmen 
have to continually deplore that they never pet more thsn 
half a week's work, and they ee but little i 

ment of their circumstances from the o| 

wages sliding scale, tor the adoption of wi 
are now making the necessary inquiries, 

LONDON.—The metal phos i remains in an wnbsatis~ 
factory position, as every one is disa ed and contends 
por its areraiee pera tore. nd to ?o™ pag 

. In iron, quietness porcied, gs 
| oil 458. 6d. and 46a. thd. for "i 
good deal ‘has changed hands in Chili bars, Tin has sus- 
tained a still further drop owing to forced sales, 
dull with, but little inquiry. 
D THE TYNE DI . 


iron have been large, but prices are flat. The 
of No. 3 pig here is 36s, 6d. per ton, and ~ 4 forge a 
trifle higher; but large orders could be placed at 3d, 

ton less money for immediate or yen lronfounders in 
district are pretty well employed, so also are the manu- 
factured iron works. Bars are quoted 47 1m per ton by. 
makers, but they can be bought second-hand for much leas, 
Ship-plates bring £7 to 4? aa ton, The heavy r 
tions of the past few the prices of this class of 

are stimulating further the uleady 

dition of the iron shij building trade, Steam shipowners with 
loose capital are tal ‘4 advantage of the lower prices 

culate in new vessels; and altogether the 


s 


increase of wages, but there is no immediate fear of any un- 
pleasantness between employers and employed, as there is 
reason to believe the litter will be sat with concessions 
similar.to those granted at other build these 
are not large. Palmer's Iron and Shi 
Limited, Jarrow, is one of the 
asked by the Admiralty to for three 
cruisers. Dulness prevails in all branches 
coal oe erent - a polars, a aa most 
st work for a couple of days 

welhcin much shorter respite than is fanely 
miners in some other coalfields, Steam-coals tH 
better demand than other sorts, and the collieries have been 
somowhat busier, but far from brisk, The A ge gray of 
steam-coal collieries remain, however, hopeful of the future 
of the trade ; for whilst they submit, in many 
6d, to 92. per ton abatement from the fixed price of 10s, per 
ton, less 24 per cent,, for immediate shipment, in all cases 
of inquiry as to forward contracts they are stiff and un- 
yielding, Unsereened coals.for gas and manufacturing 
purposes do not sell so as they did a week or 


bl bon hes oaks 

nec y. t Bax-o 
board in the ‘Tyne or Wear, nominally, 
immediate requirements can obtain 
House-coaly are still difficult to sell 
depend so much on quantity and other circum 
uotations can 5¢ be attempted, For 

coke of all qualities the inquiry is extremely 

are low, Good yes pe be had from 
108. to Ths. © ton at the «vens, ry desoriptions. 
for 2s. dont with the customary discount, The _— 

works in this district have orders enough to keep th 
g briskly for some time to come, mostly marine work, 
ut the holidays have interfered with ‘ 
aloo ave busil 


















fairly prosperous con- ” 


RCT AES: 
ae 


ts are reduced, and of fuel are, as a rule, unremu- 
hethtive. The strike already noticed at the Talke and 
Tiretastle collieries continues ; but no attempt has yet been 
made to reduce wages ly among the miners of the 


district. . 

ELD,—There has been little business in- 
be Grint id this week. Whiteuntide holidays are 
held over a period of three days here. There has 
been no speculation whatever during the past week, all per- 
being anxions as to what course events will take after 
the holidays. Heavy losses have been in: in the 
town by the sudden and unexpected drop in the value of all 
clames of Bessemer and Siemens steel. Seventy five oe 

cent bas in some cases been the extent of the depreciat 
within a few weeks. ‘lots are now on offer as follows :— 
Billets, No, 1. £7 108, ; inferior £7 §8., and scrap in pro- 
ion. LAitle trade is doing, and we hear of one or two 
inthe trade being embarrassed by tlis unlooked-for 
turn in events, The iron trade is slack, and revised lists 
nent out this morning indicate bar £8 ros, per ton nett, 
£10 tos, ; sheet £12 108.; sickle rods £10 tos, 
Other varieties show a like oe olf, Where the mills re- 
sume work there is plenty of work for them to continue on 
at t. There are still large orders in the town for 
way material, booked at higher rates than those now 
. When these are run out it is difficult to say 
what course will be taken, ‘There are evidences of intended 
reductions in the wages of iron workers, Cutlery manufar- 
turers find more business on their hands than at the com- 
mencement of the spring season, and even during the holi- 
days large orders have Seen booked, principally on foreign 
account. During this week, however, there will be few 

trade alterations, 

SOUTH STAFFORDSHIRE.The works and 
factories have been mostly laid off up to the middle of this 
‘week consequent upon the occurrence of the holidays, and 
dn numerous instances little or nothing will be done‘ the 
“week through, The orders that are accumulating upon 

~~ mranulocturers’ books are not large, still there will be plenty 
of pacer. pr which to resume. Manufacturers have not 
yot received all the indents which merchants got by the last 
mail from Melbourne, and they therefore expect that a 
better report will be pomible next week. The Antipodean 
advices state that the only activity in the metal market has 
been in the er of galvanised sheets, An increasing 
business is doing with the leading consuming centres in 
ogee’ ~ caePhgpeumcd at the Carre whieh are 
went t js generally speaking of a superior grade. 
‘Prices of hardwares continue to pons Since last report 
pans have been increased in discount 24 per cent., the 
sega dae ryord being 67) per cent, Galvanised buckets 
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are i dozen. The rim and mortise lock 
makers of W M1, and the currycomb makers of the 

‘same town, are executing orders at a 10 per cent. drop u 
the prices which mh te before iron began to decline. 
The are wing some good sheet orders from 
Ayres and the River Place, and enquiries from the 
’ are also improved, Canadian season corrugated sheet 
are not arriving with freedom, Prices vary from 
| 7 to £18 for 24 w.g. in bundles, For 26 w.g. a farther 
2'per fone demanded. The firm attitude of the spelter 

5 is rene the galvanisers with favours. 

‘EST CUM ND.—At most of the works in 
the divtriet this week has been observed as a general holi- 
day, and as a ence, except at the furnaces, which it 
would be impossible to stop, unless a great loxs was in- 

there has been, industrially speaking, little done 
few days, There is an e amount of 
business connected with the iron. trade, 
very few, Prices have 
went up at the close of last 
tiay be expected to continue 
orders in hand and so many 
as he improved demand 
probable prices would again 
which buyers would not be 
output of the furnaces is 
al new furnaces are: bei 
blast at an carly date, all indi- 
felt in the future of the iron trade 
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METALLURGY. 
TRANce. P 
HE weakeness of foreign markets causes apprehensions ‘in 
i i France re to the chances a, of be oes sore 
at present, however, ona notat 
at its scantiest. In ae ee ag to a dis of the 
north, the Loire and the jone, there is an ex! 
amount of activity in special branches of trade, ‘Vo the de- 
mand for irou caused by the general activity of the building 
trade at Paris has now fo be added that arising from the re- 
building of the Paris Post Office and of the Orleans railway 
station. Building in the provinces is also more than 
usually brisk, and the hopes of the iron trade are supported 
by the harvest prospects, On the other hand trade is weal 
on every frontier of France, and foreign goods are seen ready 
to break through them, ‘The cessation of the American de- 
mand is we og more pean need be, and it is noted 
that old rails no longer up their former high price. 

Recent tenders srcapted by the railways show that the 
latter are still willing to pay living prices, and prove that 
competition is far from having regained its former severity. 
On May ist tenders were let at Périgueux for se. tons of 
double-headed stee! rails, and 130 tons of iron plates, 
Both lots of goods were taken by Chatillon~Commentry, 
rails 310 fr, (£12 6s,), the fish plates at 239 fr, [a g4,). 
Other offers for the latter were made by Sirot (240 fr.), 
Vezin-Aulnoye (255 fr.), Commentry - Fourchambaalt 
(268 fr.). These goods had been put up to tender by the 
State on January goth last, at an upset of 240 fr. The 
takers consented to pay £2 158. 6d., or 7o fr, more than 
they were willing to pay at the end of January, and thus gave 
an excellent example to buyers generally. In the case of 
another lot of 31 44 tons of steel rails for delivery from next 
September, the specification fixed the upset price of 280 fr. 
No offer came down to this, and the lot will have to be 
offered again. 

‘The Braca tramrail, which weighs 44 kilos the metre run, 
has aT section with an extra broad foot, and is laid directly 
upor the soil, is being put down for trial in the rue de 

ome. 

In north-eastern France pig-makers continue work on old 
contracts, some of which will last into the autumn, but 
sundry projects for the Dieeing is of fresh furnaces have 
been nipped in the bud, English foundry pigis finding its 


way into the departments of Haute-Marne, Meurthe-ct- | 


Moselles, Arcennes, &c. La Jfoutlle, of the 16th 
inst,, states that M, Taskin, who held a_ license 
for making steel by the Thomas process on any 
point of the soil of France, sold it to Fenny Schneider 
and De Wendel, who have made over their monopoly for 
paid-up shares worth £32,000 in a new compan whic has 
ren formed for the manufacture of basic stecl—the com- 
any's works being situated in the neighbourhood of 

EW Another company, according to the same au- 
thority, has been formed for the same purpose among some 
of the Longwy manufacturers, who have come to an ar- 
rangement with the holders of the licence for Meurthe-et- 
Monselle, and have taken over the ironstone mines and iron. 
making plant formerly belonging to Baron Adelsward and 
M., Labbé, intending to put up at Mont Saint Martin mills 
for working up the ingots into finished goods, The north- 
cast of France thus gains very largely in manufacturing im- 
portance. M, de Wendel is said, also, to have had good 
success in his Sephownorwanen experiments at Styring. 

‘The burning fountain at Saint Barthelémy, which for ages 
has been one of the wonders of Dauphin , has at last been 
laid hold of by an American engineer, who has been burn- 
ing cement with the gas got from it, and is putting up a 
large gas-holder to store the gas for commercial purposes. 
It is intended to sink a shaft for getting at the petroleum 
which is supposed to underlie the ground whence the gas 
escapes. 

M. Dumas has been meeting ony oo and alominium 
in vacuo, and finds that both these bodies, as found in com- 
merce, contain hydrogen, magnesium a volume and a half, 
aluminium about its own volume. M. Dumas is following 
up the — subject of the occlusion of various gases by 


BeLG1uM,.—There seems some possibility that the belief 
in a partial recovery after June will be realised. The 
fluctuations of the Belgian market, which has been 
unsteady as the English, are now visibly restrained 
narrower limits, and within the past few days 

been held with tolerable firmness, and the 

trade has improved. A better t 

course of industrial and co! 

from brisk, but the Stock E: 

that the worst, for the present, t, 

Exchange buyers are com) 

and 110 fr, for 


the cher baba, the blication tenders 
ie other , t of the rates of the tenc 
said to have epagh teakeil trom abrond to 
to that the misfortune of their not being able 
en eee works under their thumb has 
certain mi 


of-tgo fr, at Charleroi, and 155 fr. to ira Eatin’ 
are being received in both districts, and in 
at in some cases followed by Wire is 
agg forged and machine nails and Paris points are 
4 4 


ronbe 


Forge Pig 
Bessemer pig 


22,600 .. 63 
eens 


make monthly contracts man f 


tending the k 
GERMANY, — 


of their e1 
news fro 
the d 


pee. In Siegerland 
as almost ceased, and the mills 


work up for stock, 
Tiestdheias are. 












Btioks.—C, Yacguelin, Paris. 1930 
Waterolorets G. 4h reps fee rey. 
Weres Menten hn; Gostin ane Ds vom London 108k 
Wire Oards-C. and f. dshwwrth, Mancheier i 


ABSTRACTS OF METALLURGICAL SPECIFICATIONS, 
Pustisuey Duane rue Wee Rxowg May 15, 1880, 
(By Philip M. Justice, 14, Southampton Buildings, W.C.) 

Roe Ach ‘dd and Green, —Iron,—The ordinary blast is pro- 
a con} heated into the blast-farnace in the 
usual manner. Hetweon the receiver into which the blast is pumped 
and the distributing pipes to-tho tuyeresy.a second pipe, fitted with 
valve and index, is arranged so that cold blast may be admitted to 
reduce the quality of the metal to any point desired, The iron is 
claimed to bo cleaner, stronget and tougher. 

caste (s879).—Bessemer and Bessemer.—Tin-plate Bar.—Old steel 
rails aro flattened down and docarburised into soft iron in closed 
cast iron or steel retorts, between layers of iron ore or oxides of iron 
or many q 

4117 (1879).—-Aloxander and McCosh.— Blast Furnace Gases. —Tho 
gases are taken by a pipe fromthe top of the furnace te cordensers 

with outlets for withdrawing tar and other Hquefied matters ; 
hence Sroven washers to remove ammoniacal or soluble volatile 
substances, Tho gates aredrawa through the apparatus by a blower 
and fed to stoves for heating blast or furnaces, 

474% (1879).—Clark, commanicated by Launay and Launay.— 
Steal —Bar, serap or other iron is placed in a crucible, together with 
carbonised crushed corozo nuts, or vegetable ivory turnings. 
‘The metal then undergoes the ordinary process of comentation, and 
the See pemined is claimed to be especially suited for making 
mor (bboy ones jeated, by Designolle,—E: 

sop (F Johnson, communica olle,—Extractin, 
ood and Précious Metals from their ‘Oren Arasi amation t 

led by an elactro-chemical process, combined with powerful 
mechanical action, The coarsely pulverised ore together with water 
containing preferably bichloride Of moreury and chloride of sodium 
is fed into a horizontal sheot-iron cylinder, containing a quantity‘of 
cast iron balls, the amalgamation and grindin being effected during 
the rotation of tho machine, The amalgam is collected by feeding 
the ground ore trom tho amalgamating cylinder into the top of a 
pamaros case provided alternately with revolving amalgamated 

» and stationary amalgamated sholves, 




































© RON \957 COMMERCIAL. 
ape and J. A. Nott, Aberaman. Werks 










J. BERGER SPENCE AND CO.’S WEEKLY 
REPORT. 


Cruaicars.—There is still a considerable smount of 
quietness prevalling in respect to chemicals, nor as far as 
can be discerned are there any signs of impending improve- 
ment, Certainly there has been an increase in the number 
of inguiries, both from the foreign and home constituencies, 
but the amount of business resulting shows that many of 
these are made only for the purpose of testing the markets, 
The continued weakness in values, and the prevalent 
downward tendency prevents buyers from operating beyond 
the most limited extent, notwithstanding the increasing 
B 1989 | anxiety of manufacturers to make sales by offering addi- 
, rangers Noct, Aberand) | tional inducements. From this it may be gathered that the 
: ition is rather less favourable for makers than was the 
case last week. There can be no doubt, however, that as 
prices have now made a considerable retreat from the late, 
to some extent unjustifiable inflation, consumers are on the 
vive for the least indication that the downward course 
4 been arrested in order to operate. Any improvement, 
2 ; therefore; is likely to be well sustained for a time, During 
of x aae.—/, #, i Le the week the quotations for bleaching powder, caustic soda, 
1 ash, and alkali generally, have been principally nominal, and 
transactions have been dependent upon the exigencies under 
which buyers and sellers have laboured. Sulphate of 
copper is easier, Limesalt is rather slow of sale, con- 
sumers being fairly covered, Arsenic remains steady. 
MINERALS, — branch of commerce continues to fee] 
" : 6 the influence of the disturbance in kindred branches, and 
s : ‘ rade becomes more restricted to actual wants only, At the 
aa P ? moment there is a complete absence of all speculation, and 
some apprehensions are felt that the exceedingly heavy 
rroents last summer may be again accumulated, Brim- 
stone continues weak. Foreign advices do not indulge in 
favourable ts, although the exports will, it is thought 
be maintained for the remainder of the month, forwar 
— aye oe any een over those or oe 
livery. ing April there were 20,443 tons of sulphur 
exported from Giegenti; 4611 tons from 1 ag and 12,911 
tons from Catania; making a total of 37,965 tons. Copper 
ores bring rather good , considering the position of 
the metal, On the 1th inst,,at a sale of co ores, &e., 
at Swansea, 1089 tons realised £8726 16s, 6d.; and as the 
average juce was 13} per cent., the average price per 
unit was 11s. 34d, is in good request, Iron 
drooping. clay is without any material 


tone noticeable in the pig- 
nm been sustained, The de- 
easicr this week, and the action of the 
parcels have rather disturbed the 
ible. ‘The immediate ¢on- 
in value and a difficulty in 

warrants have 
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"Manchester, May 15th, 1880, 
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JAMES H, WEAGER AND CO’S METAL. 


REPORT. 


Me 


Tuexe is much depression existing in the metal market 


here and elsewhere generally, operaters evincin, 


not much 


confidence. Iron: Seoteh showed but little animation, 
Prices for warrants have v from 458. 61, and 46s, 1,4 
Copper, large parcels of Chili have changed hands at reduced 
rates, Tin; extensive ‘bearing ' operations have force 
down prices, but there can be little doubt also that 
sales have been made of parcels bought at consideral 
nighe: prices, than ote a i Mae cannot — 
the present aspect o! as its legitimate jon, but 
th i. of and bu 
will not pay more, The selling portion of the mar 


while there are a few sellers at these pi 


however, is very circumscribed. Lead: qit 


jet with Meee 


inquiry. ‘Tin-plates; more inquiry about, but prices are 


capricious. 


LONDON PRICE LIST OF METALS, 
ORES, OILS, CHEMICALS, &c. 


[FOR THE PRESENT AND PAST WEEK.] 
Metal Market, City, Thursday Afternoon, 4 P.M, 


(Afay 20, 1880.) 





METALS AND ORES. 





May 15, 
Cerren (per ton)— . és . 
Chili, for 96 par cent, ,..,,. 
Wallaroo... 
Burra Burra , 
English Toug! 
English Ingot beat., 
Sheets sheathing and rod . 
Hottoms .. 
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Ore per unit . omy o16 
Puosrnon Brow 
Special Bearing Metal (ptm) 126 of - 
Other alloys (per ton won. 6 125 Of 9199 Of 
Tin (per ton ’ 
Straits (Cash), 76 10/ - 
Do, for arr. _ - 
Billiton... - on 
Bane .. om ~ 
English ing: &) of _- 
Do, Bars 8) of - 
Do. Refined oy - 
Australian ....... 76 10/ -_ 
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ia Asada 0 a7/ ou 
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ish pi; 35 10! = 
Do, AW. Be sel AS 
Spanish soft 14 13/ con] 
Jo. with silver ,, ane - 
Sheet milled 16 of _ 
Red lead. 17 10f - 
White ... 2 of ~ 
Pain yo shot 90 = 
INC (per ton)— Auge, 
Sheets, rolled 23 10! - 
Do., foreigi wy ef - 
Sratrnn(per ton)— 
Silesian, com 9 9 — 
Rheni: = = 
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Australian 14 Tof 
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French Star i& @ - 
Rogulus— 
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De. M - = 
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eee eae 
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Seal, 2 _ 
Beal! Crowe a3 = 
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Bordeaux 
Brest,. 
Brindisi 
Buenos Ayres 
Cadiz 
Caen oe 
Caldera on 
Calcutta 4. 
Callao ve 
Cape de Verds 
Cape Town .. 
— forte 4. 
arthagena ,, 
Charente ,. 
Christiania... 
Constantinople 
Copenhagen , . 
Coquimbo .. 
Cronstadt ., 
Demerara... 
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Fay: 
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Galatz and Danube. . 
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A 1880, 
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ro Swansea and Llanelfy during the month of April 
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DIARY OF FORTHCOMING SALES. 
Notices or Saves ov EnGines, PLANT, AND MACHINERY, 
IMpheManrs, Mixes AND COLLIERIES, - 

For Particulars of entries gee Advertisements at end of 


Paper, 
| PLAGKS OF Sane. | a. voR SAL, 
On-Great Northern, = vay gg 
Wresham, rhe yp ~o Worl, or9 ain senor 
Liverpool, moi mid tyrone dox., 900 


Cardiff, Bute Irouworks. iron, 374 to47a% 41, mae brass, 39) rh rt 


Ge eee eeee 


OPEN CONTRACTS. brass, ia Lees ain oe Sri Japan 
Pont Girders and Ironwork, nd, 46 to 7/6 per doz, japanned 
pee: Tron Bridge Work. ; ifyaday se to ae sites OR me bv 
Bristol Gas Coals, Y a Xo tol; open ‘rin ito to 10/; 
gern ring, 7/ to 8 per doz, ™ 





fim 1 Ae et ee see con ary beliock aledy 
fs fad? noni eh ence ‘end, 17/ to 18/ backbands, 17/6 to 18/6; a! 


PRICES CURRENT OF MANU- Bin ibe “ead he 
FACTURED GOODS oreo ot ola a 


Cotte: ine, ase ourtain rings, 45 to 
Ghai nail 9 to 45%: square box ‘wil sot; 
° 


BIRMINGHAM AND DISTRICT. | {Steet fut'aic"a's feta heli 


Common, 70%. 












*,* This List compiled exclusively for the | “Door springs, X, 75 to Bot; XX, 70 to 20h%; ts ie 
of IRON, all ri of reproduction are reserved, Srik) ARR ARK, $4 to “ed : aed pres ae tone ie ss 








are merchants’ and factors’ i Daragon, to to 39%) smitha', 10 to 19%; O'Connor's 


dependent, of course, on terms 2 si oft hinge springs, 10 to 15% 3 GFConnars vertical 
. ing hi a ring, to Gorish' 
well as the quality and quantity of goods | tmnt, Une atin" 15k: japuased Door chat sets 


ered, ane fluctuations in cost of raw material. 
The Prices and Discounts quoted are carefully cohllety ig ite, oe FR tbe “4 Ag’ Fay hy ves tng 
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revised every week, and great pains are taken to " s 1 t th. Figh hooks, 
‘render this List thoroughly reliable, Sst beat cert ay Se lg hte Fondora,§°i 
assorted, 2 feet 6 inches to 6 inches, black frowts, 





od doa.; bright fronts, 31 te aw hee Sere pattern 
ener, 5 tects inch top, black front, * pred to 3 fest 
Inches, ws to 41/ per doz,; 5 feet Plead vipa 
o/, Cut wire Penoin ae pte e 22/ to 94/ per 
pigiey ito, Bg 6 te Bitto, ‘or 


May 20th, 1880, 
The hardware market, although drooping and fully 
sympathetic. ia heavy ware with the iron market, shows no 




























great in the Week, and considering the great reaction | te 67) 0 4 
sce hax set in in iron and the great fall epee, which | to 6a4% stp rho atte ak mf thane ay a 
has ‘occurred the last two months, it is rather surprisin bar, 65 to 70x ; Go! eri, tongs, two prongs, 4 
rp td ze 
‘that hardware'has no not been affected more and that she! Gimblots, ro to 15%. 
gone-more change; as itis, the heav japanned, 20/ to 2t/ per ewt. Hammers, a 0g : ; 

ny eS a sown mae rry the greatest fluctuations "Lastiweek | Baas ete ARCy "song, hand 0 pare Reins 0406, tore of 
* Sut caper ove a the Warrington makers were v2 toh. ae to yo/6; pin maul, 2 * to, 6b, 38! to 37! i ich diameter, 7/4. » Nentee 3. xing 

‘ trom 308. to you. off list prices of wire, This is the | ® uy a = hammers, 6 Tb, and <yonees 48/6 to 305 pee r : 

cae t the nt wire houses have not sent out Car rive Piper y ces que nembapnge 


but we presume they will do, so as the 
. tejted action of owe ar two makers offering such a large 
uction must speed! pon become known generally ant 


parent hasps and staples, vo tossz, Oast hingos, polished j at 
ight patent tariff butts, iy iO SOL} 3335> 47g to antes 

i to 40%; polished joint, best beat putty © best bost, 

litte gee tariff, broad butts, 43 to sox; best heavy, ‘broad b 


be followed at once others. The fact, we believe, : Patent H butts, ight 6 
.  ‘s that there ip no regular list just now and prices Fy Ment Seach ates, ta, pa on pholgl ures 
1 # table, i : 
sooerest ae ana chen aay ty day, je ifthe Soiaioe swoon’ _ bine 4st 3 arent ah i hay ast bet ate sea strap, vty - 
was cl that ve nearly reached bottom, | $Ad'garnore binges: double washsred, light and strong, $9ts , $7 F 
erone a poratho nay on cary combs, site bent patent London or Preece a ro oak peseat le . uu : y 
eae Bae wire, and gas tubes. This week late locks | Japanned Scotch Tees, $s to Gadd} light patent Books and i 
7 hf plate and to drive, 20 to 29%5- Wel phen patent oes cand mined 
a been increased in tay aie “* wed? tying Pans, | weighty Gothic, #4/ to 26/; eco! Wed ey ep Sepa apanned, x2/ to 
beet wrought iron goods, such as basins, ¢ pans, Scotch japanned, Tons di washernd, ao! 6 oy 9 83/6 5 Gothic 


, atrong aaeeeeeh ‘and wired water ~ have all | Scotch japanned, Teos2y/ to 28/; Gothic Seoteh, 

hetriodey the discounts being increased 2} per cent., | {7.0 ‘04S, Wpmant hingos, common and Beaty Serie a 
to between 72 aud 10 por Feent in the net. Solid | por owt.; oatatn, bagas, a8) to 28} maven black ‘dvyetos 
wn brass tubes afte reduced in price { per Ib,, but no Gothic ‘wie ad to 2o/ per ewt, common bri 


fete 


: ther alteration is wt present made in brass or copper 0 o/ to a9/; Japanned broad eye fancy, a1 to 22/; 
‘pies Crabeets, notwithanding the late great fall in | nahh as” {0 4) bash reroast ott nate esi ees euceolons 8 
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fi n ndry, goneral.—. y at toe 
igh 6, half, ne to 4% double, 151 ~ rAd 
10/6 per ewt.; barrow w le, 207% tees bate’ panto 10. cart 
bushes, 41/6 to 13/6; camp ovens, 10/to 11/5 stoves, 12/6 to 
; cogs tor blocks, 17/ to 197; Yel grating 10/6 to 19/6; Clock” 
1 deep Basins, 9 to 11/; Dutch stor to 13/1 dumb bells, a 
Lows, 42) to best japai a Ta ie aly pana, ca: case bawaion, 
2/6 to 14/6; ogee Cyigr intpit eg, oor eae ‘ 
Ea inch, ¥ up. to Gfty gallons, /)) to /4 : galvanised aeanans 
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eta 96 to fg omy eel to 1/6 
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doors and frames, ra/ to 14/; pots, three 1 
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IRON “BOILER TUBES. 


Dutch Admiralties, and the principal Railways and Engineers at hone and abroad, 


DN WELDED TUBES AND FITTINGS, 


‘wbes closed at one end for Field Field Boilers, and all othor descriptions of Tubing. 


iV EI iR N 
oTly -romaaanaal TUBES 





CAST IRON PIPES. 


~ Bhip-Boiler Girder Rivets, ‘Railway Spikes, Screws, Screw Bolts, Nuts, 
||) | BRST MATERIALS AND WORKMANSHIP. MODERATE PRICES. 
Vener st . Prompr DELIVERIES OF ALL Homer AND Export ORDERS. 


Pa os atioohionaiin alo este 0 iar ncaa eller tata 
THE ee PORTLAND CEMENT COMPANY (LIMITED), 
; NORTHFLEET, KENT. 
Chief Office—123, BISHOPSGATE STREET, WITHIN. 


MANUFACTURE CEMENT WITH SPECIAL REFERENCE TO ITS DESTINATION, WHETHER FOR 
WORKS UNDER GUARANTEED TEST, or for PLASTERERS' and GENERAL PURPOSES. 








— B. M RENTON, 


Iron and Steel Merchant, Savile Stroot, Sheffield, 


ALWAYS A LARGE STOCK OF 


BESSEMER ALL ENDS 
OLD BESSEMER DH RAILS 


For Sale in all parts of the country, also Bessemer Billets and Blooms of any size and for all purposes, Old Steel Tyres 
either Page Old Springs, Old Files, Cut Bessemer Scrap and Spring Ends for remelting, English and German 
anc Russian Steel Iron and Box Ends, Swedish Nail Rods and Bundling Iron. 


PHOSPHOR BRONZE. 


| “@Y, ROYAL LETTERS PATENT.) 
BEER Aa THE BEST METAL FOR 


BEARINGS, SLIDE VALVES, PUMPS, STEAM FITTINGS, & 


“SUPPLIED IN INGOTS OR CASTINGS, WIRE, SHEETS, RODS, €c, 





For Ingot Quotations, see Price List of Metals in this Paper 
Sole Manufacturers, 


THE - PHOSPHOR | BRONZE COMPANY, 
10, SUMNER 


LIMITED, 
STREET, SOUTHWARK, LONDON, BB 


“CORPORATE MARK. | 


x 


Granted according to Act of Parliament, 1777, by the Cutlers” Company, Sheffiold, 


roots, STEELS, FILES, 
AAPG R. sins el bell sip Foe L STEEL. ne 
"OSBORN. AND GO, 
AND IRON WORKS, ‘SHEFFIELD. 


m Lane, vagy? eta (U.S.) : 10, Oxtver Sree ; 
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VIL... 
BUSINESS CARDS. 





CHILD BROTHERS 
Faloon Works. 


SMETHWICK — NEAR eons 
een eobignta, Gas att aina ve | = 
BOLTS anv ee ry 
Sot oe Serena Patent, Pointed oe, on ly Serewss 


iene, Vicos, Was a 
GENERAL soci: 





RaoisTeenD. 





S. MOULTON & CO, 


XINGSTON INDIA-RUBBER MILLS, 
BRADFORD, WILTSHIRE, 


Manufacturers of their Patent Steel Embedded and i India- 
rubber Springs for Locomotives, Railway Carriages and Tracks, 
India-Kubber Valves, Shoot P: racking, Washer Rings, Hoso Pipes, 
and Tubing, Machine Ban nding, Waterproof Garments, Hlankets 
Shooting, Elastic Hot Water Hods, Cushions, Patent " Mfoss” Inks 
ing Rollers for Printers, Truss Pads, and Umbilical Cones, to.tc, 


ECONOMY. 


“Tf you have an efficient automatic cut-off valve and an auto- 
matic steam- tight piston, 3 a, yo ou are bound to have an economical, 
on, ‘nna '—Seieuce 
» mare werewe Vi aires No more Leaky Pistons. No Addition 
to Pi seine Cos 
For full ‘particnloin of the “ Turnbull” Cut-off Valve Gear and 
the Double-action Piston Packing, apply to 


JOHN TURNBULL, JUN,, 
Consulting Engineer, 184, Buchanan-street, Glaagow. 





NO MORE INCRUSTATION 


HY UEING THE 


Globe Steam Boiler Powder. 





For Testimonials and Particulars, apply to 


J. BERGER SPENCE & , 


31, LOMBARD STREET, LONDON, EC, 








‘THOS. B. CUMPSTON and 00, 


BANK. STREET, LEEDS, 
MANUFACTURERS OF 


ROOFING FOR SHEDS, &c» 
(Eatirely superseding the Felt Roofing), 
Tarpaulin and Railway Waggon Covers 


THE LANCLEY MILL 
Engineering Wheel & Wagon Co. Limited, 
Railway Wagon Builders & Repairers, 


MILLWRIGHTS, TRON AND BRASS FOUNDERS, 

facturers of Solid W rou yt rae Locomative Engine, , Carth 

Wagon WHEELS, CRANKS, AXLES, SHAY ts, a 
description of aMITTS WORK, PIT CaGis, 


METAL TUBBING, 

ALL KINDS OF COLDER CAE TOM AND EVERY 
CRUCIBLE STEEL CASTINGS, 
LANGLEY MILL, near NOTTINGHAM, 
ANDREW WILSON, 
STAMPER OF. ALL KINDS OF 
IRON AND STEEL WORK: 
Iron and Steel Stamping Works, 


276, BROAD STREET, 
BIRMINGHAM. 








Maou- 
o and 
every 





ASBESTOS. 
WILLIAM HOLLYW HOLLYWOOD, 


REGISTERED 


15, MARGARET ST. 


@ HIGH JOHN ST, GLASGOW, 





TH 


Inventor and Sole Manufacturer ot 
5 Asbestos Putty, for Steam and other 
2 Jointa, 


Jointing 
e eon eet 
5 an Kinds of Cride and Manpiqctured 
TRADE MARK, Asbestos kopt in Stock. 





NONE GENUINE 


HUNT & TAWELL 
ATLAS WORKS, 
EARLS COLNE, ESSEX, 


AGRICULTURAL 


Including 





Pony Goars for Churns and Elevators. 





Horso Gears oe "Phrashing Machines Chaff 
Cutters, &,, 
And fitted o 1, & 3) 08 4 horses. 





Sole Manufacturors of BIDDELL'S PATENT FOOD PREP. ately 
ING MACHINERY, ree ently Se by Mosers. Ransomes 


Prices and terms to Shi; Mopar i cost} of packing, quoted on 


CONICAL & PARALLEL 
BOILER TUBES. 


JOHN DONALD & SON, 


42, CADOGAN ST RE ET, GL ASG OW. 


BARNARD AND LAKE, 


AGRICULTURAL IMPLEMENT MAKERS, 
RAYNE FOUNDRY, 
BRAINTREE, ESS xX. 


PATENT THATCH MAKING MACHINE. 








MACHINE AT WORK, 
Capable of producing 1500 feet of Thatch per hour. 





METHOD OF APPLYING THATGH, 
—_—_— 


PATENT HORSE HOES, ROOT GRATERS, 
TURNIP CUTTERS, PULPERS, 


IMPLEMENT S| 4 









SMITH H & I Vv, ALEAN. | 
STEEL AND IRON 


SHEET 
CAL VANIZED AND CORRU 


SLVANIZIN Wot 
GLASGOW. 


“BOOMER” PRESS. 


Over 6000 Sold. 


SPECIALLY pasion Saige 


A € i 
a ee, 


ROL | 


in TT 


GATE 


CLYDE 


ADOPTED BY 


H.M. 
SEED, NUT, > FISH OILS 
GOVERNMENT, " ’ 
Worked by Hand a : 
Can be Worked by Han 
to a Pressure of 800 — CIDER, WINE, 
Tons, and by Power 7] . 
to 600 Tons and Up- st Ts ae 
wards. Also BALING PRESSES for 
THE Wool, Cloth, Tobacco, 
STANDARD OIL COMPANY Hides, Rags, Esparto, 
OF NEW YORK HAVE year ey 
150 ane 
“BOOMER” PRESSES ESTIMATES FURNISHED 
IN FOR 
USE AT THEIR WORKS. SEED OIL PLANT, 








JOHN H. LADD & Meine QUEEN vege STREET, LOUDON, 
FORSYTH, MILLER, AND ©O, 


BROAD STREET, MILE END, ‘GLASGOW. 


Improved Malleable Tron (or Steel) Castings. 


HYDRAULIC CYLINDERS, 
Spur Wheels and Pinions for Rolling Mills, and fother Heavy Castings up to 6 Tons. 
zm 
80, Tavistock Street, Covent ( Garden, WC. GEORGE HATOR, Agent. 


To which Small Patterns may be sent, 


Agents for Sweden and Norwa: | Tapler d Larrson, New Edmund Street, Birmingham. Agent for 
, : M. Tatin, 12, Ruo de Malte, Paris 


PROCTOR’S MECHANICAL STOKER 


AND MOVEABLE FIRE BARS, 
bi “ana 


Great Tmprovements. 
The whole Machine being 














ot the driven by one upright shaft 
working and 200} ed eee 
dispensed | Son 
with. vin 
Address Mr * Agent for 
ALBION “STREET of HOLLAND 
Saasley (Leute ae: and BELGIUM, 
c ef i, woteana 
nse 
Mos, ADERS, PREYER & Co, Manchester, 


1 





RERYOM! SALSA hl tle A UNL Jae A NS a OL 
viet a hy gent yet ee t 


Jt. 















apere taimiites cere 


5 el and No 


100 of these oa ike-~ 
ans and W, again Ble iSirew Bott ve a gg age mae 
‘Over 25 of these’ Nut M Tiictlaks have been ya “to Nut sc ~ Manufacturers, 


, Mes 2 Machine Machine will make 85 square nuts, an t 4 
3 Mac! 45 Ae ems huts pes ia ata fay for bt eran of fd te Ser frm tcf ‘a 
Sth He gross for } and 7-16ths, and dd. per gross for $ and 9° 16ths, and 
to fries square nuts, 





Combined Nut and Bolt Meohine, 
No skilled labour required to work these Machines. 


ON, ok GRAND PRIX, GOLD AND SILVER MEDALS AND HONOURABLE MENTION. 


EN ee N AND CO, Limirep, 


ATLAS WORKS, SHEFFIELD. 


bis PLATES FLANGED BY MACHINERY. 
‘ orem, AXLES, RAILS, STEEL iY Sah BLADES, FORGINGS AND CASTINGS. 
: ATENT DEAD WEIGHT 8 WHEELS. 


SAFETY V. PAPER-CENTRE RAILWAY 
SPRINGS, BUFFERS FILES, &c, 
‘Sg BESSEMER, SIEMENS’, CRUCIBLE AND ALL KINDS OF STEEL. FERRO-MANGANESE AND SPEIGELEISEN. 


CHYEF’ OF FICES—SHEFFIELD. LONDON OFFICE OFFICES—12, FENCGHURCH STREET, EC, 


URES - BROTHERS & Co, Southwark St. London §. 


and Manufacturers of Patent aes Rolled Iren Joists, Chaunel and Bulb Iron, Rivetted Girders, 






















Qo} ‘Tanks, Floora, Tee, Saah Iron, &o,, &o. 
Esker? E showt 3,000 TONS of te following am, from which orders pan be tnimnediatsly executed 
pe , wt low prices, on application. = 


auneat: 4 an BOND STREET. 


CHARNEL 
ROLLED JOIST - 
-_——_} 





ong) 





"GOLD MEDAL, PARIB, 1878. 


BROWN, BAYLEY AND DIXON, Lumen, 


THE SHEFFIELD STEEL AND IRONWORKS, SHEFFIELD, 


ANUFACTURERS OF 


BESSEMER STEEL RAILS, WELDLESS TYRES, AXLES, SPRINGS, 


-And of BUFFERS so RAILWAY PLANT of every descileton: 
Also Maker of PLANISHED STEEL BARS for Shafting for Engineers, Machinists, Agricultural Implement Makers, &c 
CAST, SHEAR and SPRING STEEL FILES, SAWS, &o., STEEL FORGINGS of all Descriptions, and STEEL CASTINGS. 


STEEL SHIP AND BOILER PLATES, 
pee MAKERS © FOR coun KINGDOM AND ‘THE COLONIES OF STEEL WELDLESS CHAINS AND CABLES, 
PomnoN OFFICE:——-1. QUEEN VICTORIA STREET, EO. 


RANSOMES, SIMS AND HEAD, 


ORWELL WORKS, IPSWICH, ENGLAND, 
ENGINEERS AND MANUFACTURERS OF THE BEST 


AGRICULTURAL MACHINERY, 
FOR ALL bot AND SOIL8, 








HIGHT “PRIZE’'MEDALS. 


eee eee 
ILLUSTRATED CATALOGUES FRER BY POST ON 





London Office: 9, GRACECHURCH STREET, 


GAUNTLETT’S 
— H jesmanel — ran a 


va pe tA 


gh 





THE HOWE WEIGHING MAC 


ADAPTED TO ALL STANDARDS. 

For all Commercial, Manufacturing, Railway, Mining, and Household Uses 
HIGHEST AWARDS AT PARIS, 1878. 

OVER 600 SIZES AND STYLES, AND 

GUARANTEED. ¢! 
CATALOGUE ON APPLICATION IN ANY LANGUAGE. 
FACTORY, RUTLAND, VERMONT, 
U.S.A. 
J. FRED. DENNIS, General Manager, 8 & 9, Holborn Viaduel 














= 
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E P. & W. BALDWIN, wis NEAR STOURP 


metas ACTURERS OF 





SHEET IRON. | TIN PLATES. 

- . “EP& WB” BRANDS— 
BALOWIN-WILDEN’” AND.“ SEVERN.” WH “WILDEN” “ UNICORN ” | “ARLEY zat: 
STAMPING SHEETS, BUTTON IRON AND SHEET IRON, PICKLED, COLD ROLLED AND 2 


Conrinentat, Acrnts >—JOHN R. WHITLEY and CO,, 8, Place Vendome, Paris, 











CAMERON WARD & CO 


MERCHANTS, ENGINEERS, CONTRACTORS,” &c 
PALACE CHAMBERS, ST. STEPHEN’S, WESTMINSTER, LONDON. 
’ 0. W. & Co. deg to intimate they are prepared to treat for purchase of Patents or the working of the same on Rayalty 


PATENTS OBTAINED AND MANUFACTURERS’ DESIGNS AND TRADE MARKS ae 
DRAWINGS, ANALYSES, &c., CAREFULLY PREPARED: PATTERNS AND MODELS” MADE, ° ot < 







SUTTON AND ASH, A. B. FLEMING & 0, = 


CELEBRA 


* 
IRON Pancha RCHANTS, LUBRICATI N rea 














ADAPTED FOR . 
LARGE STOCKS of all’ deseript f ROLLED ih ok 
TRON, including the most il eset a brant Railways, Steamships, Engines ofall Classes, ‘Looms, and? > 
SPECIAL 
Rare, Angles, Tees, Channels, Girder, Hoops, Sheets, PILS FOR IRON WORKS ANG COLLIE Ratt, 
Roller, Ship and Tank’ Plites,-Fenc cing Wire, Galvanis ed Sainpie sand Prices on Application, f 


cee i iy and Corrugated Sheets, Hessemer and 


BAYLISS. JONES & BAYLISS, | oS roms enn STREET, LONDON, E.¢ 


Manufacturers of 








BEVERLEY AND ATKINS, 


ENGINEERS, MACHINISTS AND GENERAL MERCHANTS, 
Special Tool Works, s 


STANLEY STREET, WICKER, Reed a 





BEVERLEY’S PATENT 





PATENT 


Machine-Moulded Wheels, 


GRAIN ROLLS and all kinds of 


MILL & FORGE CASTINGS. 


Pots and Pans tor epi and Ma cae Purposes, 
Columns and Girders, lg 44 Colliery Castings, 





cent. more work than any other 
ay are capable of doing. 


‘or further Partial ? 
St rome 
FISH BOLTS. SPIKES, Improve 


And all kinds of 


RAILWAY AND TRAMWAY FASTENINGS. | 


TE 
: baicear eed Wi \¥ 
Tubular and Solid Bar Fir Iron Hurdles, |; cme tine, and ee nd ey perpen pry 5 to ene epons — " 


ptnmnan eran SA thes ¥ ppt a : 
VICTORIA WORKS, WOLVERKAMPTON, |=. — PE schathiak 
8, Crooked Lane, King William St, London, BO. JP tig rb Sera ne 








. e% - , PON “" Sy ih SatiPi Simms eet | 
: te : : Y Yen Mt is A Rpt bath Pimene Yee Na 








IRON. 


i é SONS, LEATHER BELTING 


en aE Wi D RKS, GLASGOW.| 
__ STEEL AND IRON BOILER TUBES,| JOHN WHITE & SONS, 


Lpcomotive amd Portable Hngines, Ces a BINGLEY, YORKSHIRE. 
Sipe mee ct on the tlyde, and have a large Home and Foreign connection, Manufacturers of Main Leste: nd sot Wer "den 


Tron Tubes with Cop per Ends. Machine aaiee, Heed 






















iDON: 9, LONDON STREET reuorinon STREET, Sat, Wael, Kind “of ‘Mecha Stechanical 
“YORK: 58, HUDSON STREET, : tf Dears ss ls an vy Rnd 
‘FRANCISCO: 22 & 24, FREEMONT STREET. ahi 
PULLEYS. | ai iat ATKINSON'S 





i below or -in ‘haties: 
aah ora 


a 
TAYLOR & CHALLEN, 
» DERWENT FOUNDRY, 
7 GHAM. © 







PATENT 


. FEED-WATER HEATER, 


THE MOST EFFICIENT, 
CHEAPEST. 

EASIEST TO CLEAN. 

NO BACK PRESSURE. 
TUBES SCREWED IN, and 
FREE. TO EXPAND, 

NO GREASE IN BOILER 
WATER PURIFIED, avd 
PUMPED WHILST COLD. 
MOST DURABLE, 

















er sect a i Yaceld ud Plummer Blocks, with brasses and bolts, 


“wil ro per cént. to foll laned, bored. ceed Coupe 


lowing prices: Hoge bored, faced, keywayed, and with turned. bolis 


ns can, Towxwy awn Honey, rs of wrought iron bored, turned, and steel screws. 
it 48} 0H) ax | 294 26/501 96] 45 | 48} gi |- 
3 dP 44] 4] 5] Ss] 8 
15 tel2o]a3lye|SBlasl9s 801 


> TIN, PLATE AND SHEET IRON IRON WORKS. 
¥ COATBRIDGE, near GLASGOW. IRON 
ST COKE, CHARCOAL AND BEST CHARCOAL TIN PLATES F 


The new Series commenced January and, 
























ihches to Mundard ste Y iE; 
PrOMMR aes (2 1D 4 < a aia 53) Mlustrated Circular, Partieular 
COUPLING: pa le | x \o x} age py | ety 9 
LOOS 4 6 y 
SHATTING gane™ eal eeleo| gaia, [as] $1 $) JAMES ATKINSON, 


90 







47» Marquis Road, Finsbury Park, 





















Coke. Best Coke, 1880. 
—- AND —— no ee 
Manx. Anchor. : 












Also. Genwatotardss of SHEET IRON—Various Qualities, IRON 
COMMON, BEST, CHARCOAL, STRIP IRON, MAIL SHEET, é&o. Is an Hlustrated Weekly Journal of Science, 


eC -Coatbri Tin’ Plate Company (Limited). Metals and Manufactures in IRON anp 


- COLMAN'S AUTOMATIC __inon 
— AND BRIDGE TELEGRAPH, yzcsetos% cucu 


Bevin Agni —_—__—- 


hate This is the only BRIDGE RON 


ahs 
iy Has, therefore, been established more than 


TELEGRAPH in which the |__ scm». 
Engine itself replies to the| IRON 









































Captain’s orders. Is now conducted by Perry F. NuRsry, 
. C.E. 
IRON 

§ circulated he Continents of 

By Royal Letters Patent. Sotipe a Ahapten,. eae oO cilccles.. 
IRON. | 

okie AUGUST ROEDIGER, The Clepitetiod! st elesPaghe Wil’ compart 

JAMES CHRISTIE, 6 ie i laniogaoey ~——T with that of any other Journal of 

20, Ka 5 ’ its class. 





534, St. Vincent Street, Vecchio, Trieste, —_—— 
_ Glasgow, IRON 


a Is printed every Thursday evening, and pub- 
ee lished early on Friday morning. 


: _| 6... MOERATH, =| 
JAMES P. THOL, : 
50, Piazza St, Claudio, IRON. 








18, Mincing Lane, E.C. Communications respecting Advertisements 
Roma, Copies or General Business must be Addressed 
_ to the New Offices, 161, Fleet Street, London, 
is lati E.C 
OTTO HERWIG, een 
2, Grosce Becker St., | ARTHUR H. COLMAN, TRON. ¥ 


= Hamburg, Newcastle-on- ve ryne. not Later than 6 p.m. on Thursday, 


PITRE nT Fe PO NEL IY EL: A TL NTE 
pene Se As i Nhat Sal A Pay tye 











Po See aR ibe me IRON.’ 


THE SILICATE PAINT COM. 


(Proprietors, J. J. B. pORR & CO.), 


A Ge, NON-POISONOUS PAINTS FOR ALL PURPOSES A 


INCLUDING 


“CHARLTON WHITE,” 


A Complete Substitute for all White Pigments Hitherto in Uso, 


SILICATE OIL PAINT and CHARLTON 
ENAMEL PAINT, 


UNEQUALLED AS PRESERVATIVES oF 


EXPOSED IRONWORK OF EVERY _DESCRIPTIO Le 


NSIVELY USED AT HO 


Girders, Bridges, fton “Ships: Railway. “ana ; Mining Plant, &e &e. 


QUALITY GUARANTEED, 5 GWT, CARRIAGE FREE. 


Marine Paints, Varnishes, Japans, Oil and all Painting Requisite 
FULL PARTICULARS ON APPLICATION TO THE OFFICES OF THE COMPANY, 


LONDON, LIVERPOOL, AND at x GO Ww 








cPMARERA A-RIINTURE RC: JOHN H, AUSTIN di ao. (ees ie 
SCHAFFER & BUDENBERC'S | i 90, CANNON STREET, LONDON, , open 
NEW INJECTOR. SUPPLY EVERY DESCRIPTION OF i. 
a RAILWAY MATERIALS. 
* This Tojector possesses the following advantages:~ | MINING COMPANIES, CONTRACTORS AND OTHERS #9 soyentdl 1 td fat patentee of their require~ 
Great Simplicity, | OLD RAILS AND WROUGHT OR CAST SCRAP FO i" 
CONSEQUENT DuRABrITY, | —STEELORIMON RAILS, BESSEMER CROP ENDS, OLD STEEL Ri 


won-Linei 70 oeranaeMenr, |THE ~ BRISTOL WAGON WORKS. COMPANY, 


AND 


CERTAINTY OF ACTION LAWRENOE Ei ehahy BRISTOL. 
CARTS, WAGONS, TROLLIES, DRAYS, &c, 
OF ALL DESCRIPTIONS. 


: CART and WAGON WHEELS in Wood 
and also in ee 















gt —* 
Ses 
TN Ne 4y> 


+a@) ao %\\N - Te rete “Vator armieations 











THE ~ LANDORE- SIEMENS ‘STEEL C0, Li 


PARTICULARS AND PRICES, DIPLOMA OF HONOUR sg + GOLD a 
I, SOUTHGATE, MANCHESTER. VIENNA, 1873. © Ay PARIS: 
oe Fr Contractors to the Admiralty, British and Foreign Ge 


4 MANUFACTURERS or" 


WIRE ROPES. i 
JOHH ANG CEOETN WAIGHT | OTHE PLATES ORO EE 





Pavertans, Esvantamen, 1770 AND GENERAL WORK. » P, 
SHEETS, ANGLES, TEES, BULB BEAMS of all Sections. “8. 
Manic of age es saan BOILER-FURNACES, TUBE-PLATES, &o, AXLES, TYRE 
Weldless Angle and Flat Rings for Boilers, Weldleee Dredger Buel 

Bars, Wire Rods, Se: 


ah eae Wi Ha i D. CAMPBELL, Gole sentative), y 
on SION S Ariel |. WESTMINSTER CHAMBERS, VICTORIA eet www, $ 









Seana IRON. | ae ae 
“G0,  ENGNEERS, LINCOLN, 


F THE MACHINERY HERE ILLUSTRATED. 
sata aby! po pi to pfs rhs of Shon Ragin 






Horizontal Fixed Euginds, 4 to 60 h.- em 
BOBHY & CO 
2 ENGINEEES, 
: LINCOLN, ENGLAND. 
tot h. py Thiproved Steam Travelling Crane Catalognes, Prices and Photographs on Application, 


GEORGE SALTER & CO0.; West Bromwich 














Manufacturers of SPRING BALANCES, 


Roasting Jacks, Sad Irons, 
Bourdon’s, Schaeffer’s and Silvester’s 
PRESSURE GAUGES 
COLLIERY SIGNAL BELLS, RASTRICK'S TUBE SCRAPERS, 


Conical, Spiral, & all kinds of Coiled Springs ow, Tam Fal 







1K6 SCMATFTER cauce 


MADE TO ORDER. 





WEW OLIVER SPRING 
LOOSE HANDLED Sac 





RASTMCES PATEWY SCRAPCA 


dh i. ele WIRK TESTER sHY PHEeSeURE UF TO OS TONS 


THROUGH ap eat AND FACTORS. 

















om PISTONLESS STEAM ENGINE INDICATOR. 


Secured by Royal Letters Patent, No. 1278 
Dated April 1st, 1878. 





SOME ADVANTAGES; 
Having no piston it has fio friction to overcome, and cannot 
be fouled by grit or silty steam, 
Is more sensitive and reliable than a Piston Indicator, 
Can easily be tested on a reliable test pump. 





SOLE MAKERS: 


ISAAC STOREY AND SONS, 


CATHEDRAL YARD, MANCHESTER: 
And at LITTLE PETER STREET. 





